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Appendix A Incorporated by Reference.
Appendix B Qualification of Pipe.

Appendix C  Qualification of Welders for
Low Stress Level Pipe.

Appendix D Criteriafor Cathodic
Protection and Determination
of Measurements.

Authority: 49 U.S.C 5103, 60102, 60104,
60108, 60109, 60110, 60113, and 60118;
and 49 CFR 1.53.

[Amdt. 192-75, 61 FR 18512, Apr. 26,
1996; Amat. 192-81, 62 FR 61692, Nov. 19,
1997]

Source: 35 FR 13257, Aug. 19, 1970,
unless otherwise noted.

Editorial Note: Nomenclature changesto
Part 192 appear at 50 FR 45732, Nov. 1,
1985.



PART 192 - TRANSPORTATION OF NATURAL OR OTHER GASBY PIPELINE:
MINIMUM FEDERAL SAFETY STANDARDS

THIS PAGE INTENTIONALLY LEFT BLANK

192CODE.DOC
DT (Revised) 7/98



PART 192 - TRANSPORTATION OF NATURAL OR OTHER GASBY PIPELINE:
MINIMUM FEDERAL SAFETY STANDARDS

Subpart A-General
§192.1 Scope of part.

() This part prescribes minimum safety
requirements for pipeline facilities and the
transportation of gas, including pipeline
facilities and the transportation of gas within
the limits of the outer continental shelf as that
term is defined in the Outer Continental Shelf
Lands Act (43 U.S.C. 1331).

(b) This part does not apply to:

(1) Offshore pipdines upstream from the
outlet flange of each facility where
hydrocarbons are produced or where
produced hydrocarbons are first separated,
dehydrated, or otherwise processed,
whichever facility isfarther downstream;

(2) Onshore gathering of gas outside of
the following areas:.

(i) An areawithin the limits of any
incorporated or unincorporated city, town, or
village.

(i1) Any designated residential or
commercial area such as a subdivision,
business or shopping center, or community
devel opment.

(3) Onshore gathering of gaswithin inlets
of the Gulf of Mexico except as provided in
§192.612.

(4) Any pipdine system that transports
only petroleum gas or petroleum gas/air
mixtures to—

() Fewer than 10 customers, if no portion
of the system islocated in a public place; or

(i) A single customer, if the system is
located entirely on the customer's premises (no
matter if a portion of the system islocated in a
public place).

(5) On the Outer Continental Shelf
upstream of the point at which operating
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respongibility transfers from a producing
operator to atransporting operator.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-67, 56 FR 63764, Dec. 5, 1991;
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-81, 62 FR 61692, Nov. 19, 1997]

§192.3 Definitions.
Asused in this part:

Administrator means the Administrator of
the Research and Special Programs
Administration or any person to whom
authority in the matter concerned has been
delegated by the Secretary of Transportation.

Distribution Line means a pipdine other
than a gathering or transmission line.

Exposed pipeline means a pipeine where
the top of the pipeis protruding above the
seabed in water lessthan 15 feet (4.6 meters)
deep, as measured from the mean low water.

Gas means natural gas, flammable gas, or
gaswhich istoxic or corrosive.

Gathering Line means a pipdine that
trangports gas from a current production
facility to atransmisson line or main.

Gulf of Mexico and itsinlets meansthe
waters from the mean high water mark of the
coast of the Gulf of Mexico and its inlets open
to the sea (excluding rivers, tidal marshes,
lakes, and canals) seaward to include the
territorial sea and Outer Continental Shelf toa
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depth of 15 feet (4.6 meters), as measured
from the mean low water.

Hazard to navigation means, for the
purpose of this part, a pipeline where the top
of the pipeislessthan 12 inches (305
millimeters) bel ow the seabed in water less
than 15 feet (4.6 meters) deep, as measured
from the mean low water.

High pressure distribution system means
adistribution system in which the gas pressure
in the main is higher than the pressure
provided to the customer.

Line section means a continuous run of
transmission line between adjacent compressor
stations, between a compressor station and
storage facilities, between a compressor
station and a block valve, or between adjacent
block valves.

Listed specification means a specification
listed in section | of Appendix B of this part.

Low-pressure distribution system means a
distribution system in which the gas pressure
in the main is substantially the same as the
pressure provided to the customer.

Main means a disribution line that serves
as a common source of supply for more than
onesarviceline

Maximum actual operating pressure
means the maximum pressure that occurs
during normal operations over a period of 1
year.

Maximum allowable operating pressure
(MAOP) means the maximum pressure at
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which a pipdine or segment of a pipeine may
be operated under this part.

Municipality means a city, county, or any
other political subdivision of a State.

Offshore means beyond the line of
ordinary low water along that portion of the
coast of the United States that isin direct
contact with the open seas and beyond the line
marking the seaward limit of inland waters.

Operator means a person who engagesin
the transportation of gas.

Outer Continental Shelf means Al
submerged lands lying seaward and outside
the area of lands beneath navigable waters as
defined in Section 2 of the Submerged Lands
Act (43 U.S.C. 1301) and of which the subsoil
and seabed appertain to the United States and
are subject to itsjurisdiction and contral.

Person means any individual, firm, joint
venture, partnership, corporation, association,
State, municipality, cooperative association, or
joint stock association, and including any
trustee, receiver, assignee, or personal
representative thereof.

Petroleum gas means propane, propylene,
butane, (normal butane or isobutanes), and
butylene (including isomers), or mixtures
composed predominantly of these gases,
having a vapor pressure not exceeding 208 ps
(1434 kPa) gage at 100°F (38°C).

Pipe means any pipe or tubing used in the
trangportation of gas, including pipe-type
holders.
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Pipeline means all parts of those physical
facilities through which gas movesin
transportation, including pipe, valves, and
other appurtenance attached to pipe,
compressor units, metering stations, regulator
stations, delivery stations, holders, and
fabricated assemblies.

Pipeline facility means new and existing
pipdine, rights-of-way, and any equipment,
facility, or building used in the transportation
of gas or in the treatment of gas during the
course of transportation.

Service Line means adistribution line that
transports gas from a common source of
supply to (a) a customer meter or the
connection to a customer's piping, whichever
isfarther downstream, or (b) the connection to
acustomer's piping if thereis no customer
meter. A customer meter isthe meter that
measures the transfer of gas from an operator
to a consumer.

SMYS means specified minimum yield
grength is.

(@) For sted pipe manufactured in
accordance with a listed specification, the
yidd strength specified as a minimum in that
specification; or

(b) For sted pipe manufactured in
accordance with an unknown or unlisted
specification, the yidd strength determined in
accordance with §192.107(b).

State means each of the several States, the
District of Columbia, and the Commonwealth
of Puerto Rico.

Transmission Line means a pipeline,
other than a gathering line, that:
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(a) Trangports gas from a gathering line or
storage facility to a distribution center, storage
facility, or large volume customer that is not
downstream from a distribution center;

(b) Operates at a hoop stress of 20 percent
or more of SMYS; or

(c) Trangports gas within a storage field.

A large volume customer may receive smilar
volumes of gas as a distribution center, and
includes factories, power plants, and
institutional users of gas.

Transportation of gas meansthe
gathering, transmission, or distribution of gas
by pipdine, or the storage of gas, in or
affecting interstate or foreign commerce.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-13, 38 FR 9084, Apr. 10, 1973;
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988;
Amdt. 192-67, 56 FR 63764, Dec. 5, 1991;
Amdt. 192-72, 59 FR 17281, May 12, 1994,
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-81, 62 FR 61692, Nov. 19, 1997;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.5 Classlocations.

(a) This section classifies pipdine locations
for purposes of this part. The following
criteria apply to classifications under this
section.

(1) A "classlocation unit" isan onshore
areathat extends 220 yards (200 meters) on
either sde of the centerline of any continuous
1-mile (1.6 kilometers) length of pipeline.

(2) Each separate dwelling unit in a
multiple dwelling unit building is counted as a
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separate building intended for human
occupancy.

(b) Except as provided in paragraph (c) of
this section, pipelinelocations are classfied as
follows:

(1) A Class1location is:

(i) An offshore area; or

(if) Any class location unit that has 10 or
fewer buildings intended for human
occupancy.

(2) A Class 2 location is any class location
unit that has more than 10 but fewer than 46
buildings intended for human occupancy.

(3) A Class3location is:

(1) Any classlocation unit that has 46 or
more buildings intended for human occupancy;
or

(if) An areawhere the pipeine lieswithin
100 yards (91 meters) of either abuilding or a
small, well-defined outside area (such as a
playground, recreation area, outdoor thester,
or other place of public assembly) that is
occupied by 20 or more personson at least 5
days a week for 10 weeks in any 12-month
period. (The days and weeks need not be
consecutive.)

(4) A Class 4 location is any class location
unit where buildings with four or more stories
aboveground are prevalent.

(c) Thelength of Classlocations 2, 3, and
4 may be adjusted as follows:

(1) A Class 4 location ends 220 yards (200
meters) from the nearest building with four or
more stories aboveground.

(2) When a cluster of buildings intended
for human occupancy requiresaClass2 or 3
location, the class |ocation ends 220 yards
(200 meters) from the nearest building in the
cluster.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
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Amadt. 192-56, 52 FR 32924, Sept. 1, 1987,
Amat. 192-78, 61 FR 28770, June 6, 1996;

Amat. 192-78B, 61 FR 35139, July 5, 1996;
Amat. 192-85, 63 FR 37500, July 13, 1998]

§192.7 Incorporation by reference.

(@) Any documents or portions thereof
incorporated by referencein this part are
included in this part as though set out in full.
When only a portion of a document is
referenced, the remainder is not incorporated
in this part.

(b) All incorporated materials are available
for ingpection in the Research and Special
Programs Administration, 400 Seventh Strest,
SW., Washington, DC, and at the Office of the
Federal Register, 800 North Capitol Street,
NW., Suite 700, Washington, DC. These
materials have been approved for
incorporation by reference by the Director of
the Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. In addition,
the incorporated materials are available from
the respective organizations listed in Appendix
A to this part.

(c) Thefull titlesfor the publications
incorporated by referencein this part are
provided in Appendix A to this part. Numbers
in parentheses indicate applicable editions.
Earlier editions of documents listed or editions
of documents formerly listed in previous
editions of Appendix A may be used for
materials and components manufactured,
designed, or ingtalled in accordance with those
earlier editions at the time they were listed.
The user must refer to the appropriate
previous edition of 49 CFR for alisting of the
earlier listed editions or documents.
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[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-51, 51 FR 15333, Apr. 23, 1986;
Amdt. 192-68, 58 FR, 14519, Mar. 18, 1993;
Amdt. 192-78, 61 FR 28770, June 6, 1996]

§192.9 Gatheringlines.

Except as provided in §8192.1 and
192.150, each operator of a gathering line
must comply with the requirements of this part
applicable to transmission lines.

[Amdt. 192-72, 59 FR 17281, Apr. 12, 1994]

8192.10 Outer continental shelf pipelines.

Operators of transportation pipelines on
the Outer Continental Shelf (as defined in the
Outer Continental Shelf Lands Act (43 U.S.C.
1331) must identify on al their respective
pipelines the specific points at which operating
responsbility transfers to a producing
operator. For those instances in which the
transfer points are not identifiable by a durable
marking, each operator will have until
September 15, 1998 to identify the transfer
points. If it isnot practicable to durably mark
a transfer point and the transfer point is
located above water, the operator must depict
the transfer point on a schematic located near
the transfer point. If atransfer point islocated
subsea, then the operator must identify the
transfer point on a schematic which must be
maintained at the nearest upstream facility and
provided to RSPA upon request. For those
cases in which adjoining operators have not
agreed on a transfer point by September 15,
1998 the Regional Director and the MMS
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Regional Supervisor will make a joint
determination of the transfer point.

[Amdt. 192-81, 62 FR 61692, Nov. 19, 1997]

§192.11 Petroleum gas systems.

(a) Each plant that supplies petroleum gas
by pipdineto a natural gas distribution system
must meet the requirements of this part and
ANSI/NFPA 58 and 59.

(b) Each pipeline system subject to this
part that transports only petroleum gas or
petroleum gas/air mixtures must meet the
requirements of this part and of ANSI/NFPA
58 and 59.

(c) In the event of a conflict between this
part and ANSI/NFPA 58 and 59, ANSI/NFPA
58 and 59 prevail.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-75, 61 FR 18512, Apr. 26, 1996;
Amdt. 192-78, 61 FR 28770, June 6, 1996]

§192.13 General.

(a) No person may operate a segment of
pipdinethat isreadied for service after March
12, 1971, or in the case of an offshore
gathering line, after July 31, 1977, unless.

(1) The pipdine has been designed,
ingtalled, constructed; initially inspected, and
initially tested in accordance with this part; or

(2) The pipdine qualifies for use under this
part in accordance with §192.14.

(b) No person may operate a segment of
pipdinethat isreplaced, relocated, or
otherwise changed after November 12, 1970,
or in the case of an offshore gathering line,
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after July 31, 1977, unless that replacement,
relocation, or change has been made in
accordance with this part.

(c) Each operator shall maintain, modify as
appropriate, and follow the plans, procedures,
and programsthat it is required to establish
under this part.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-30, 42 FR 60146, Nov. 25, 1977]

8192.14 Conversion to service subject to
thispart.

(a) A sted pipeline previoudy used in
service not subject to this part qualifies for use
under this part if the operator prepares and
follows a written procedure to carry out the
following requirements:

(1) The design, construction, operation,
and maintenance history of the pipdine must
be reviewed and, where sufficient historical
records are not available, appropriate tests
must be performed to determine if the pipeline
isin asatisfactory condition for safe
operation.

(2) The pipdine right-of-way, all
aboveground segments of the pipeline, and
appropriately selected underground segments
must be visually inspected for physical defects
and operating conditions which reasonably
could be expected to impair the strength or
tightness of the pipeline.

(3) All known unsafe defects and
conditions must be corrected in accordance
with this part.

(4) The pipdine must betested in
accordance with Subpart J of this part to
substantiate the maximum allowabl e operating
pressure permitted by Subpart L of this part.
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(b) Each operator must keep for the life of
the pipeline arecord of investigations, tests,
repairs, replacements, and alterations made
under the requirements of paragraph (a) of this
section.

[Amdt. 192-30, 42 FR 60146, Nov. 25, 1977]

§192.15 Rules of regulatory construction.

(a) Asused in this part:

"Includes’ means “including but not
limited to.”

"May" means"is permitted to" or "is
authorized to."

"May not" means "is not permitted to" or
"is not authorized to."

"Shall" is used in the mandatory and
imperative sense.

(b) In this part:

(1) Words importing the singular include
the plurd;

(2) Words importing the plural include the
sngular; and,

(3) Words importing the masculine gender
include the feminine.

8192.16 Customer notification.

(a) This section applies to each operator of
a service line who does not maintain the
customer's buried piping up to entry of the
first building downstream, or, if the customer's
buried piping does not enter a building, up to
the principal gas utilization equipment or the
first fence (or wall) that surrounds that
equipment. For the purpose of this section,
"customer's buried piping" does not include
branch lines that serve yard lanterns, pool
heaters, or other types of secondary
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equipment. Also, "maintain” means monitor
for corrosion according to 8192.465 if the
customer's buried piping is metallic, survey for
leaks according to 8192.723, and if an unsafe
condition is found, shut off the flow of gas,
advise the customer of the need to repair the
unsafe condition, or repair the unsafe
condition.

(b) Each operator shall notify each
customer once in writing of the following
information:

(1) The operator does not maintain the
customer’ s buried piping.

(2) If the customer’ s buried piping is not
maintained, it may be subject to the potential
hazards of corrosion and |eakage.

(3) Buried gas piping should be-

(i) Periodically inspected for leaks;

(i) Periodically ingpected for corrosion if
the piping is metalic; and

(i) Repaired if any unsafe condition is
discovered.

(4) When excavating near buried gas
piping, the piping should be located in
advance, and the excavation done by hand.

(5) The operator (if applicable), plumbing
contractors, and heating contractors can assist
in locating, inspecting, and repairing the
customer’ s buried piping.

(c) Each operator shall notify each
customer not later than August 14, 1996, or
90 days after the customer first receives gas at
aparticular location, whichever islater.
However, operators of master meter systems
may continuoudly post a general noticein a
prominent location frequented by customers.

(d) Each operator must make the
following records available for inspection by
the Administrator or a State agency
participating under 40 U.S.C. 60105 or
60106;
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(1) A copy of the notice currently in use;
and

(2) Evidence that notices have been sent to
customers within the previous 3 years.

[Amdt. 192-74, 60 FR 41821, Aug. 14, 1995
as amended by 192-74A, 60 FR 63450, Dec.
11, 1995; Amdt. 192-84, 63 FR 7721, Feb.
17, 1998]

§192.17 [Reserved]

[Amdt. 192-1, 35 FR 16405, Oct. 21, 1970 as
amended by Amdt. 192-38, 48 FR 37250, July
20, 1981]

Subpart B—M aterials
§192.51 Scope.

This subpart prescribes minimum
requirements for the selection and qualification
of pipe and components for use in pipelines.

8192.53 General.

Materials for pipe and components must
be:

(a) Ableto maintain the structural integrity
of the pipeline under temperature and other
environmental conditions that may be
anticipated,

(b) Chemically compatible with any gas
that they transport and with any other material
in the pipeine with which they arein contact;
and,

(c) Qualified in accordance with the
applicable requirements of this subpart.
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§192.55 Sted pipe.

(a) New sted pipeisqualified for use
under this part if:

(2) It was manufactured in accordance
with alisted specification;

(2) It meets the requirements of—

(i) Section Il of Appendix B to this part;
or

(i) If it was manufactured before
November 12, 1970, either section Il or I11 of
Appendix B to this part; or

(3) It isused in accordance with paragraph
(c) or (d) of this section.

(b) Used sted pipeisqualified for use
under this part if:

(2) It was manufactured in accordance
with alisted specification and it meetsthe
requirements of paragraph 11-C of Appendix B
to this part;

(2) It meets the requirements of:

(i) Section 11 of Appendix B to this part;
or

(i) If it was manufactured before
November 12, 1970, either section Il or I11 of
Appendix B to this part;

(3) It has been used in an exigting line of
the same or higher pressure and meets the
requirements of paragraph 11-C of Appendix B
to this part; or

(4) It isused in accordance with paragraph
(c) of this section.

(c) New or used stedl pipe may be used at
apressure resulting in a hoop stress of less
than 6,000 ps (41 MPa) where no close
coiling or close bending isto be done, if visua
examination indicates that the pipeisin good
condition and that it is free of split seams and
other defects that would cause leakage. If itis
to be welded, stedl pipe that has not been
manufactured to a listed specification must

192CODE.DOC
DT (Revised) 7/98

also pass the weldability tests prescribed in
paragraph 11-B of Appendix B to this part.

(d) Sted pipethat has not been previoudy
used may be used as replacement pipein a
segment of pipelineif it has been
manufactured prior to November 12, 1970, in
accordance with the same specification as the
pipe used in constructing that segment of
pipdine.

(e) New sted pipe that has been cold
expanded must comply with the mandatory
provisions of APl Specification 5L.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970;
Amdt. 192-12, 38 FR 4760, Feb. 22, 1973;
Amdt. 192-51, 51 FR 15333, Apr. 23, 1986;
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.57 [Reserved]

[5 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989]

§192.59 Plastic pipe.

(a) New plagtic pipeis qualified for use
under this part if:

(1) It ismanufactured in accordance with a
listed specification; and

(2) It isresistant to chemicals with which
contact may be anticipated.

(b) Used plastic pipeis qualified for use
under this part if:

(2) It was manufactured in accordance
with alisted specification;

(2) It isresistant to chemicals with which
contact may be anticipated;
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(3) It has been used only in natural gas
service.

(4) Itsdimensions are ill within the
tolerances of the specification to which it was
manufactured; and,

(5) It isfree of visble defects.

(c) For the purpose of paragraphs (a)(1)
and (b)(1) of this section, where pipe of a
diameter included in alisted specification is
impractical to use, pipe of a diameter between
the sizesincluded in alisted specification may
be used if it:

(1) Meststhe strength and design criteria
required of pipeincluded in that listed
specification; and

(2) Is manufactured from plastic
compounds which meet the criteria for
material required of pipeincluded in that listed
specification.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-19, 40 FR 10472, Mar. 6, 1975;
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988]

§192.61 [Reserved]

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989]

§192.63 Marking of materials.

(a) Except as provided in paragraph (d) of
this section, each valve, fitting, length of pipe,
and other component must be marked—

(1) Asprescribed in the specification or
standard to which it was manufactured, except
that thermoplastic fittings must be marked in
accordance with ASTM D 2513; or

(2) Toindicate size, material,
manufacturer, pressure rating, and
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temperature rating, and as appropriate, type,
grade, and modd.

(b) Surfaces of pipe and components that
are subject to stress from internal pressure
may not be field die stamped.

(o) If any item is marked by die stamping,
the die must have blunt or rounded edges that
will minimize stress concentrations.

(d) Paragraph (a) of this section does not
apply to items manufactured before November
12, 1970, that meet all of the following:

(1) Theitem isidentifiable asto type,
manufacturer, and modd.

(2) Specifications or standards giving
pressure, temperature, and other appropriate
criteriafor the use of items are readily
avallable.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970;
Amdt. 192-31, 43 FR 13883, Apr. 3, 1978;
Amdt. 192-61, 53 FR 36793, Sept. 22, 1988;
Amdt. 192-61A, 54 FR 32642, Aug. 9, 1989;
Amdt. 192-62, 54 FR 5627, Feb. 6, 1989;
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-76, 61 FR 26121, May 25, 1996;
Amdt. 192-76A, 61 FR 36825, July 15, 1996]

8192.65 Transportation of pipe.

In a pipeline to be operated at a hoop
stress of 20 percent or more of SMY'S, an
operator may not use pipe having an outer
diameter to wall thicknessratio of 70to 1, or
more, that is transported by railroad unless:

(a) Thetransportation is performed in
accordance with APl RP 5L 1.

(b) In the case of pipe transported before
November 12, 1970, the pipeistested in
accordance with subpart J of this part to at
least 1.25 times the maximum allowable
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operating pressureif itistobeingaledin a
class 1 location and to at least 1.5 timesthe
maximum allowable operating pressureif itis
tobeingtaledinaclass 2, 3, or 4 location.
Notwithstanding any shorter time period
permitted under subpart J of this part, the test
pressure must be maintained for at least 8
hours.

[Amdt. 192-12, 38 FR 4760, Feb. 22, 1973, as
amended by Amdt. 192-17, 40 FR 6346, Feb.
11, 1975; Amdt. 192-68, 58 FR 14519, Mar.
18, 1993

Subpart C-Pipe Design
§192.101 Scope.

This subpart prescribes the minimum
requirements for the design of pipe.

§192.103 General.

Pipe must be designed with sufficient wall
thickness, or must be installed with adequate
protection, to withstand anticipated external
pressures and loads that will be impaosed on
the pipe after installation.

8192.105 Design formulafor steel pipe.

(a) The design pressure for stedl pipeis
determined in accordance with the following
formula:

P=Q2St/D)xEFXEXT

P = Design pressurein pounds per square
inch (kPa) gage.
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S= Yidd strength in pounds per square inch
(kPa) determined in accordance with
§192.107.

D = Nomina outsde diameter of the pipein
inches (millimeters).

t = Nomina wall thickness of the pipein
inches (millimeters). If thisis unknown,
it isdetermined in accordance with
§192.109. Additional wall thickness
required for concurrent external loadsin
accordance with §192.103 may not be
included in computing design pressure.

F = Design factor determined in accordance
with 8192.111.

E = Longitudinal joint factor determined in
accordance with §192.113.

T = Temperature derating factor determined
in accordance with §192.115.

(b) If sted pipethat has been subjected to
cold expansion to meet the SMYSis
subsequently heated, other than by welding or
stressrelieving as a part of welding, the design
pressureislimited to 75 percent of the
pressure determined under paragraph (a) of
this section if the temperature of the pipe
exceeds 900°F (482°C) at any time or isheld
above 600°F (316°C) for more than one hour.

[35 FR 13257, Aug. 19, 1970 as amended by
Amdt. 192-47, 49 FR 7569, May. 1, 1984;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.107 Yield strength (S) for stedl pipe.

(a) For pipethat is manufactured in
accordance with a specification listed in
section | of Appendix B of this part, theyield
strength to be used in the design formulain
§192.105isthe SMY S stated in the listed
specification, if that value is known.
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(b) For pipethat is manufactured in
accordance with a specification not listed in
section | of Appendix B to this part or whose
specification or tensile properties are
unknown, theyield strength to be used in the
design formulain 8192.105 is one of the
following:

(1) If the pipeistensletested in
accordance with section 11-D of Appendix B
to this part, the lower of the following:

(1) 80 percent of the average yield strength
determined by the tensile tests.

(i) The lowest yield strength determined
by the tendile tests.

(2) If the pipeisnot tensile tested as
provided in paragraph (b)(1) of this section,
24,000 ps (165 MPa).

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-84, 63 FR 7721, Feb. 17, 1998;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.109 Nominal wall thickness (t) for
sted pipe.

(a) If the nominal wall thickness for sted
pipeisnot known, it is determined by
measuring the thickness of each piece of pipe
at quarter points on one end.

(b) However, if the pipeisof uniform
grade, size, and thickness and there are more
than 10 lengths, only 10 percent of the
individual lengths, but not less than 10 lengths,
need be measured. The thickness of the
lengths that are not measured must be verified
by applying a gauge set to the minimum
thickness found by the measurement. The
nominal wall thickness to be used in the design
formulain 8192.105 isthe next wall thickness
found in commercial specificationsthat is

192CODE.DOC
DT (Revised) 7/98

below the average of all the measurements
taken. However, the nominal wall thickness
used may not be more than 1.14 timesthe
smallest measurement taken on pipe less than
20 inches (508 millimeters) in outside
diameter, nor more than 1.11 timesthe
smallest measurement taken on pipe 20 inches
(508 millimeters) or morein outside diameter.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.111 Design factor (F) for stedl pipe.

(a) Except as otherwise provided in
paragraphs (b), (c), and (d) of this section, the
design factor to be used in the design formula
in 8192.105 is determined in accordance with
the following table:

Classlocation Design factor

(A

0.72

0.60

0.50

AWIN]|F

0.40

(b) A design factor of 0.60 or less must be
used in the design formulain §192.105 for
sted pipein Class 1 locations that:

(1) Crosses the right-of-way of an
unimproved public road, without a casing;

(2) Crosses without a casing, or makes a
parallel encroachment on, the right-of-way of
either a hard surfaced road, a highway, a
public street, or arailroad,;

(3) Issupported by a vehicular, pedestrian,
railroad, or pipeine bridge; or

(4) Isused in afabricated assembly,
(including separators, mainline valve
assemblies, cross-connections, and river
crossing headers) or is used within five pipe
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diametersin any direction from the last fitting
of afabricated assembly, other than a
transition piece or an ebow used in place of a
pipe bend which is not associated with a
fabricated assembly.

(c) For Class 2 locations, a design factor
of 0.50, or less, must be used in the design
formulain 8192.105 for uncased sted pipe
that crosses the right-of-way of a hard
surfaced road, a highway, a public street, or a
railroad.

(d) For Class 1 and Class 2 locations, adesign
factor of 0.50, or less, must be used in the
design formulain §192.105 for—

(1) Sted pipein acompressor station,
regulating station, or measuring station, and

(2) Sted pipe, including a piperiser, on a
platform located offshore or in inland
navigable waters.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976]

§192.113 Longitudinal joint factor (E) for
sted pipe.

Thelongitudinal joint factor to be used in
the design formulain §192.105 is determined
in accordance with the following table:

Longitudinal
Specification Pipe Class Joint Factor
B
ASTM A53 | Seamless 1.00
Electric resistance 1.00
welded
Furnace butt 0.60
welded
ASTM A106 | Seamless 1.00
ASTM Seamless 1.00
A333/A333Mm
Electric resistance 1.00
welded
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(Cont’d) Longitudinal
Specification | Pipe Class Joint Factor
(E)

ASTM A381 | Double submerged 1.00
arc welded

ASTM A671 | Electric-fusion 1.00
welded

ASTM A672 | Electric-fusion 1.00
welded

ASTM A691 | Electric-fusion 1.00
welded

API 5L Seamless 1.00
Electric resistance 1.00
welded
Electric flash 1.00
welded
Submerged arc 1.00
welded
Furnace butt 0.60
welded

Other Pipe over 4 inches 0.80
(102 millimeters)

Other Pipe 4 inches (102 0.60
millimeters) or less

18

If the type of longitudinal joint cannot be
determined, the joint factor to be used must
not exceed that designated for "Other."

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981;
Amdt. 192-51, 51 FR 15333, Apr. 23, 1986;
Amdt. 192-62 54 FR 5625, Feb. 6, 1989,
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.115 Temperature derating factor (T)
for stedl pipe.

The temperature derating factor to be used
in the design formulain 8192.105 is
determined as follows:
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Gas

Temperaturein | Temperature derating factor

degrees (M)

Fahrenheit

(Celsius)

250°F (121°C) 1.000
or less

300°F (149°C) 0.967
350°F (177°C) 0.933
400°F (204°C) 0.900
450°F (232°C) 0.867

For intermediate gas temperatures, the
derating factor is determined by interpolation.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.117 [Reserved]

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981 and
46 FR 10706, Feb. 4, 1981, effective Mar. 31,
1981; Amdt. 192-62, 54 FR 5625, Feb. 6,
1989]

§192.119 [Reserved]
[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989]
§192.121 Design of plastic pipe.

Subject to the limitations of 8192.123, the
design pressure for plastic pipeis determined

in accordance with either of the following
formulas:

192CODE.DOC
DT (Revised) 7/98

P=2S 0.32

(D-1)
2S
P= (DR- 1) 0.32
= Design pressure, gage, kPa (psig).
= For thermoplastic pipe the long-term
hydrostatic strength determined in
accordance with the listed
specification at atemperature equal to
73°F (23°C) 100°F (38°C),120°F
(49°C), or 140°F (60°C); for
reinforced thermosetting plastic pipe,
11,000 psi (75,842 kPa).
t = Specified wall thickness, mm (in).
D = Specified outside diameter, mm (in).
SDR = Standard dimension ratio, the
ratio of the average specified outside
diameter to the minimum specified
wall thickness, corresponding to a
value from a common numbering
system that was derived from the
American National Standards Institute
preferred number series 10.

[Amdt. 192-31, 43 FR 13883, Apr. 3, 1978;
43 FR 43308, Sept. 25, 1978; Amdt. 192-78,
61 FR 28770, June 6, 1996; Amdt. 192-85, 63
FR 37500, July 13, 1998]

8192.123 Design limitationsfor plastic
pipe.

(a) The design pressure may not exceed a
gauge pressure of 689 kPa (100 psig) for
plastic pipe used in:

(2) Distribution systems; or

(2) Classes 3 and 4 locations.

(b) Plastic pipe may not be used where
operating temperatures of the pipe will be:
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(1) Below -20°F (-29°C), or -40°F
(-40°C) if all pipe and pipeline components
whose operating temperature will be below
-20°F (-29°C) have atemperature rating by
the manufacturer consistent with that
operating temperature; or

(2) Above the following applicable
temperatures:

() For thermoplastic pipe, the temperature
at which the long-term hydrostatic strength
used in the design formula under §192.121 is
determined. However, if the pipe was
manufactured before May 18, 1978 and its
long-term hydrostatic strength was determined
at 73°F (23°C), it may be used at temperatures
up to 100°F (38°C).

(i) For reinforced thermosetting plastic
pipe, 150°F (66°C).

(c) Thewall thickness for thermoplastic
pipe may not be less than 0.062 inches (1.57
millimeters).

(d) Thewall thickness for reinforced
thermosetting plastic pipe may not be less than
that listed in the following table:

Normal size Minimum wall thicknessin
in inches inches (millimeters)
(millimeters)
2(51) 0.060 (1.52)
3(76) 0.060 (1.52)
4(102) 0.070 (1.78)
6 (152) 0.100 (2.54)

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-31, 43 FR 13883, Apr. 3, 1978;
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]
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§192.125 Design of copper pipe.

(a) Copper pipe used in mains must have a
minimum wall thickness of 0.065 inches (1.65
millimeters) and must be hard drawn.

(b) Copper pipe used in service lines must
have wall thickness not less than that indicated
in following table:

Standard Nominal Wall thickness (inch)
size O.D. (millimeters)
(inch) (inch) Nominal | Tolerance
(millimeters) [ (millimeters)
¥ (13) .625 (16) .040 .0035
(1.06) (.0889)
5/8 (16) .750 (19) .042 .0035
(1.07) (.0889)
¥4 (19) .875 (22) .045 .004
(1.14) (.102)
1(25) 1.125 (29) .050 .004
(1.27) (.102)
1¥4(32) 1.375(35) .055 .0045
(1.40) (.1143)
1Y (38) 1.625 (41) .060 .0045
(1.52) (.1143)

(c) Copper pipe used in mains and service
lines may not be used at pressuresin excess of
100 ps (689 kPa) gage.

(d) Copper pipe that does not have an
internal corrosion resstant lining may not be
used to carry gasthat has an average hydrogen
sulfide content of more than 0.3 graing/100 ft®
(6.9/m% under standard conditions. Standard
conditions refer to 60°F and 14.7 psia
(15.6°C and one atmosphere) of gas.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989;
Amdt. 192-85, 63 FR 37500, July 13, 1998]
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Subpart D-Design of Pipeline
Components

§192.141 Scope.

This subpart prescribes minimum
requirements for the design and installation of
pipdine components and facilities. In
addition, it prescribes requirementsrelating to
protection against accidental overpressuring.

§192.143 General requirements.

Each component of a pipeline must be able
to withstand operating pressures and other
anticipated loadings without impairment of its
serviceability with unit stresses equivalent to
those allowed for comparable material in pipe
in the same location and kind of service.
However, if design based upon unit stressesis
impractical for a particular component, design
may be based upon a pressurerating
established by the manufacturer by pressure
testing that component or a prototype of the
component.

[Amdt. 192-48, 49 CFR 19823, May 10,
1984]

§192.144 Qualifying metallic components.

Notwithstanding any requirement of this
subpart which incorporates by reference an
edition of a document listed in Appendix A of
this part, a metallic component manufactured
in accordance with any other edition of that
document is qualified for use under this part
if—

(@) It can be shown through visual
inspection of the cleaned component that no
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defect exists which might impair the strength
or tightness of the component; and

(b) The edition of the document under
which the component was manufactured has
equal or more stringent requirements for the
following as an edition of that document
currently or previoudly listed in Appendix A:

(1) Pressuretesting;

(2) Materids; and,

(3) Pressure and temperature ratings.

[Amdt. 192-45, 48 FR 30637, July 5, 1983]

§192.145 Valves.

(a) Except for cast iron and plastic valves,
each valve must meet the minimum
requirements, or equivaent, of APl 6D. A
valve may not be used under operating
conditions that exceed the applicable pressure-
temperature ratings contained in those
reguirements.

(b) Each cast iron and plastic valve must
comply with the following:

(1) The valve must have a maximum
service pressure rating for temperatures that
equal or exceed the maximum service
temperature.

(2) The valve must be tested as part of the
manufacturing, as follows:

(1) With the valve in the fully open
position, the shell must be tested with no
leakage to apressure at least 1.5 timesthe
maximum service rating.

(i) After the shell test, the seat must be
tested to a pressure no less than 1.5 timesthe
maximum service pressure rating. Except for
swing check valves, test pressure during the
seat test must be applied successively on each
side of the closed valve with the opposite side
open. Novisible leakageis permitted.
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(ii1) After the last pressuretest is
completed, the valve must be operated
through itsfull travel to demonstrate freedom
from interference.

(c) Each valve must be able to meet the
anticipated operating conditions.

(d) No valve having shell components
made of ductile iron may be used at pressures
exceeding 80 percent of the pressure ratings
for comparable steel valves at their listed
temperature. However, a valve having shell
components made of ductileiron may be used
at pressures up to 80 percent of the pressure
ratings for comparable steel valves at their
listed temperature, if:

(1) The temperature-adjusted service
pressure does not exceed 1,000 psi (7 MPa)
gage; and

(2) Welding is not used on any ductileiron
component in the fabrication of the valve
shelsor their assembly.

(e) No valve having pressure containing
parts made of ductile iron may be used in the
gas pipe components of compressor stations.

[35 FR 13257, Aug. 19,1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970;
Amdt. 192-22, 41 FR 13590, Mar. 31, 1976;
Amdt. 192-37, 46 FR 10159, Feb. 2, 1981;
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.147 Flanges and flange accessories.

(a) Each flange or flange accessory (other
than cast iron) must meet the minimum
requirements of ASME/ANSI B16.5, MSS
SP-44, or the equivalent.

(b) Each flange assembly must be able to
withstand the maximum pressure at which the
pipdineisto be operated and to maintain its
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physical and chemical properties at any
temperature to which it is anticipated that it
might be subjected in service.

(c) Each flange on aflanged joint in cast
iron pipe must conform in dimensions, drilling,
face and gasket design to ASME/ANSI B16.1
and be cast integrally with the pipe, valve, or
fitting.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989;
Amdt. 192-68, 54 FR 14519, Mar. 18, 1993]

8192.149 Standard fittings.

(& The minimum metal thickness of
threaded fittings may not be less than specified
for the pressures and temperaturesin the
applicable standards referenced in this part, or
their equivalent.

(b) Each sted butt-welding fitting must
have pressure and temperature ratings based
on stresses for pipe of the same or equivalent
material. The actual bursting strength of the
fitting must at least equal the computed
bursting strength of pipe of the designated
material and wall thickness, as determined by a
prototype that was tested to at least the
pressure required for the pipeline to which it
is being added.

§192.150 Passage of internal inspection
devices.

(a) Except as provided in paragraphs (b)
and (c) of this section, each new transmission
line and each line section of atransmission line
where the line pipe, valve, fitting, or other line
component is replaced must be designed and
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constructed to accommodate the passage of
instrumented internal inspection devices.

(b) This section does not apply to:

(1) Manifalds,

(2) Station piping such as at compressor
stations, meter stations, or regulator stations;

(3) Piping associated with storage
facilities, other than a continuous run of
transmission line between a compressor
station and storage facilities;

(4) Cross-overs;

(5) Sizes of pipe for which an
instrumented internal inspection deviceis not
commercially available;

(6) Transmission lines, operated in
conjunction with a distribution system which
areingalled in Class 4 locations,

(7) Offshore pipdines, other than
transmission lines 10 inches (254 millimeters)
or greater in nominal diameter, that transport
gas to onshore facilities; and,

(8) Other piping that, under 8190.9 of this
chapter, the Administrator findsin a particular
case would be impracticable to design and
construct to accommodate the passage of
instrumented internal inspection devices.

(c) An operator encountering emergencies,
construction time constraints or other
unforeseen construction problems need not
construct a new or replacement segment of a
transmission line to meet paragraph (a) of this
section, if the operator determines and
documents why an impracticability prohibits
compliance with paragraph (a) of this section.
Within 30 days after discovering the
emergency or construction problem the
operator must petition, under 8190.9 of this
chapter, for approval that design and
construction to accommodate passage of
instrumented internal ingpection devices would
be impracticable. If the petition is denied,
within 1 year after the date of the notice of the
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denial, the operator must modify that segment
to allow passage of instrumented internal
inspection devices.

[Amdt. 192-72, 59 FR 17275, Apr. 12, 1994,
Amat. 192-85, 63 FR 37500, July 13, 1998]

§192.151 Tapping.

(a) Each mechanical fitting used to make a
hot tap must be designed for at least the
operating pressure of the pipeine.

(b) Where aductileiron pipeis tapped, the
extent of full-thread engagement and the need
for the use of outside-sealing service
connections, tapping saddles, or other fixtures
must be determined by service conditions.

(c) Where athreaded tap is made in cast
iron or ductileiron pipe, the diameter of the
tapped hole may not be more than 25 percent
of the nominal diameter of the pipe unlessthe
pipeisreinforced, except that

(1) Exigting taps may be used for
replacement service, if they are free of cracks
and have good threads; and

(2) A 1¥rinch (32 millimeters) tap may be
made in a 4-inch (102 millimeters) cast iron or
ductileiron pipe, without reinforcement.

However, in areas where climate, soil, and
service conditions may create unusual external
stresses on cast iron pipe, unreinforced taps
may be used only on 6-inch (152 millimeters)
or larger pipe.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]
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§192.153 Componentsfabricated by
welding.

(a) Except for branch connections and
assemblies of standard pipeand fittings
joined by circumferential welds, the design
pressure of each component fabricated by
welding, whose strength cannot be
determined, must be established in accordance
with paragraph UG-101 of section VIII,
Divison 1, of the ASME Boiler and Pressure
Vessel Code.

(b) Each prefabricated unit that uses plate
and longitudina seams must be designed,
constructed, and tested in accordance with
section V111, Divison 1, or section VIII,
Division 2 of the ASME Boiler and Pressure
Vessel Code, except for the following:

(1) Regularly manufactured butt-welding
fittings.

(2) Pipethat has been produced and tested
under a specification listed in Appendix B to
this part.

(3) Partial assemblies such as split rings or
collars.

(4) Prefabricated units that the
manufacturer certifies have been tested to at
least twice the maximum pressure to which
they will be subjected under the anticipated
operating conditions.

(c) Orange-ped bull plugs and orange-ped
swages may not be used on pipdinesthat are
to operate at a hoop stress of 20 percent or
more of the SMY S of the pipe.

(d) Except for flat closures designed in
accordance with section VII1 of the ASME
Boiler and Pressure Code, flat closures and
fish tails may not be used on pipe that either
operates at 100 psi (689 kPa) gage, or more,
or ismore than 3 inches (76 millimeters)
nominal diameter.
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[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970;
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.155 Welded branch connections.

Each welded branch connection made to
pipein the form of a single connection, or in a
header or manifold as a series of connections,
must be designed to ensure that the strength of
the pipeine system is not reduced, taking into
account the stresses in the remaining pipe wall
due to the opening in the pipe or header, the
shear stresses produced by the pressure acting
on the area of the branch opening, and any
external loadings due to thermal movement,
weight, and vibration.

8192.157 Extruded outlets.

Each extruded outlet must be suitable for
anticipated service conditions and must be at
least equal to the design strength of the pipe
and other fittingsin the pipelinetowhich it is
attached.

§192.159 Flexibility.

Each pipdine must be designed with
enough flexihility to prevent thermal
expansion or contraction from causing
excessive stresses in the pipe or components,
excessive bending or unusual loads at joints,
or undesirable forces or moments at points of
connection to equipment, or at anchorage or
guide points.
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8192.161 Supportsand anchors.

(a) Each pipeline and its associated
equipment must have enough anchors or
supports to:

(2) Prevent undue strain on connected
equipment;

(2) Resist longitudinal forces caused by a
bend or offset in the pipe; and,

(3) Prevent or damp out excessive
vibration.

(b) Each exposed pipdine must have
enough supports or anchorsto protect the
exposed pipe joints from the maximum end
force caused by internal pressure and any
additional forces caused by temperature
expansion or contraction or by the weight of
the pipe and its contents.

(c) Each support or anchor on an exposed
pipeline must be made of durable,
noncombustible material and must be designed
and ingtalled as follows:

(1) Free expansion and contraction of the
pipeline between supports or anchors may not
be restricted.

(2) Provision must be made for the service
conditions involved.

(3) Movement of the pipeline may not
cause disengagement of the support
equipment.

(d) Each support on an exposed pipdine
operated at a stress level of 50 percent or
more of SMY S must comply with the
following:

(1) A structural support may not be
welded directly to the pipe.

(2) The support must be provided by a
member that completely encircles the pipe.

(3) If an encircling member iswelded to a
pipe, the weld must be continuous and cover
the entire circumference.
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(e) Each underground pipelinethat is
connected to ardatively unyieding line or
other fixed object must have enough flexibility
to provide for possible movement, or it must
have an anchor that will limit the movement of
the pipdine.

(f) Except for offshore pipelines, each
underground pipeline that is being connected
to new branches must have a firm foundation
for both the header and the branch to prevent
detrimental lateral and vertical movement.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988]

§192.163 Compressor stations: Design and
construction.

(a) Location of compressor building.
Except for a compressor building on a
platform located offshore or in inland
navigable waters, each main compressor
building of a compressor station must be
located on property under the control of the
operator. It must be far enough away from
adjacent property, not under control of the
operator, to minimize the possibility of fire
being communicated to the compressor
building from structures on adjacent property.
There must be enough open space around the
main compressor building to allow the free
movement of fire-fighting equipment.

(b) Building congtruction. Each building
on a compressor station site must be made of
noncombustible materialsif it contains either—

(1) Pipe more than 2 inches (51
millimeters) in diameter that is carrying gas
under pressure; or
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(2) Gas handling equipment other than gas
utilization equipment used for domestic
purposes.

(c) Exits. Each operating floor of amain
compressor building must have at least two
separated and unobstructed exits located so as
to provide a convenient possibility of escape
and an unobstructed passage to a place of
safety. Each door latch on an exit must be of
atype which can be readily opened from the
inside without a key. Each swinging door
located in an exterior wall must be mounted to
swing outward.

(d) Fenced areas. Each fence around a
compressor station must have at least two
gates located so as to provide a convenient
opportunity for escape to a place of safety, or
have other facilities affording asimilarly
convenient exit from the area. Each gate
located within 200 feet (61 meters) of any
compressor plant building must open outward
and, when occupied, must be openable from
theinsde without a key.

(€) Electrical facilities. Electrical
equipment and wiring installed in compressor
stations must conform to the National
Electrical Code, ANSI/NFPA 70, so far as
that codeis applicable.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.165 Compressor stations: Liquid
removal.

(8) Where entrained vapors in gas may
liquefy under the anticipated pressure and
temperature conditions, the compressor must
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be protected against the introduction of those
liquidsin quantities that could cause damage.

(b) Each liquid separator used to remove
entrained liquids at a compressor station must:

(1) Have a manually operable means of
removing these liquids.

(2) Where dugs of liquid could be carried
into the compressors, have either automatic
liquid removal facilities, an automatic
compressor shutdown device, or a high liquid
level alarm; and,

(3) Be manufactured in accordance with
section VIII of the ASME Boiler and Pressure
Vesse Code, except that liquid separators
constructed of pipe and fittings without
internal welding must be fabricated with a
design factor of 0.4, or less.

§192.167 Compressor stations:
Emergency shutdown.

(a) Except for unattended field compressor
stations of 1,000 horsepower (746 kil owatts)
or less, each compressor station must have an
emergency shutdown system that meets the
following:

(2) It must be able to block gas out of the
station and blow down the station piping.

(2) It must discharge gas from the
blowdown piping at alocation where the gas
will not create a hazard.

(3) It must provide means for the
shutdown of gas compressing equipment, gas
fires, and eectrical facilitiesin the vicinity of
gas headers and in the compressor building,
except, that:

(1) Electrical circuits that supply
emergency lighting required to assst station
personnel in evacuating the compressor
building and the areain the vicinity of the gas
headers must remain energized; and
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(i1) Electrical circuits needed to protect
equipment from damage may remain
energized.

(4) It must be operable from at least two
locations, each of whichis:

() Outside the gas area of the station;

(i) Near the exit gates, if the station is
fenced, or near emergency exits, if not fenced,;
and,

(iii) Not more than 500 feet (153 meters)
from the limits of the station.

(b) If a compressor station supplies gas
directly to a distribution system with no other
adequate source of gas available, the
emergency shutdown system must be designed
so that it will not function at the wrong time
and cause an unintended outage on the
distribution system.

(c) On aplatform located offshore or in
inland navigable waters, the emergency
shutdown system must be designed and
installed to actuate automatically by each of
the following events:

(2) In the case of an unattended
compressor station:

(1) When the gas pressure equals the
maximum allowabl e operating pressure plus
15 percent or

(i) When an uncontrolled fire occurs on
the platform; and

(2) In the case of a compressor station in a
building:

(1) When an uncontrolled fire occursin the
building; or

(i1) When the concentration of gasin air
reaches 50 percent or more of the lower
explosive limit in a building which has a
source of ignition.

For the purpose of paragraph (c)(2)(ii) of
this section, an dectrical facility which
conformsto Class 1, Group D of the National
Electrical Codeis not a source of ignition.

192CODE.DOC
DT (Revised) 7/98

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34605, Aug. 16, 1976;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.169 Compressor stations: Pressure
limiting devices.

(a) Each compressor station must have
pressurerelief or other suitable protective
devices of sufficient capacity and sengitivity to
ensure that the maximum allowable operating
pressure of the station piping and equipment is
not exceeded by more than 10 percent.

(b) Each vent line that exhausts gas from
the pressure relief valves of a compressor
station must extend to a location where the
gas may be discharged without hazard.

§192.171 Compressor stations: Additional
safety equipment.

(a) Each compressor station must have
adequate fire protection facilities. If fire
pumps are a part of these facilities, their
operation may not be affected by the
emergency shutdown system.

(b) Each compressor station prime mover,
other than an eectrical induction or
synchronous motor, must have an automatic
device to shut down the unit before the speed
of either the prime mover or the driven unit
exceeds a maximum safe speed.

(c) Each compressor unit in a compressor
station must have a shutdown or alarm device
that operates in the event of inadequate
cooling or lubrication of the unit.

(d) Each compressor station gas engine
that operates with pressure gas injection must
be equipped so that stoppage of the engine
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automatically shuts off the fuel and vents the
engine distribution manifold.

(e) Each muffler for agasenginein a
compressor station must have vent dots or
holesin the baffles of each compartment to
prevent gas from being trapped in the muffler.

§192.173 Compressor stations:
Ventilation.

Each compressor station building must be
ventilated to ensure that employees are not
endangered by the accumulation of gasin
rooms, sumps, attics, pits, or other enclosed
places.

§192.175 Pipe-type and bottle-type
holders.

(a) Each pipe-type and bottle-type holder
must be designed so asto prevent the
accumulation of liquidsin the holder, in
connecting pipe, or in auxiliary equipment,
that might cause corrosion or interfere with
the safe operation of the holder.

(b) Each pipe-type or bottle-type holder
must have minimum clearance from other
holders in accordance with the following
formula:

C = (D x P x F)/48.33)
F)/1,000))

(C=(DxPx

in which:

C = Minimum clearance between pipe
containers or bottlesin inches
(millimeters).

D = Outside diameter of pipe containers
or bottlesin inches (millimeters).
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P = Maximum allowable operating
pressure, ps (kPa) gage.
F = Design factor as set forth in

§192.111 of this part.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.177 Additional provisionsfor bottle-
type holders.

(a) Each bottle-type holder must be—

(1) Located on a site entirely surrounded
by fencing that prevents access by
unauthorized persons and with minimum
clearance from the fence as follows:

Maximum allowable Minimum
operating pressure clearance feet (meters)
Lessthan 1,000 psi 25 (7.6)

(7 MPe) gage

1,000 psi (7 MPa) 100 (32)

gage or more

28

(2) Designed using the design factors set
forth in §192.111; and,

(3) Buried with aminimum cover in
accordance with §192.327.

(b) Each bottle-type holder manufactured
from stedl that is not weldable under field
conditions must comply with the following:

(1) A bottle-type holder made from alloy
stedl must meet the chemical and tensile
requirements for the various grades of stedl in
ASTM A 372/A 372M.

(2) The actual yidd-tensileratio of the
sted may not exceed 0.85.

(3) Weding may not be performed on the
holder after it has been heat treated or stress
relieved, except that copper wires may be
attached to the small diameter portion of the
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bottle end closure for cathodic protection if a
localized thermit welding process is used.

(4) The holder must be given amill
hydrostatic test at a pressure that produces a
hoop stress at least equal to 85 percent of the
SMYS.

(5) The holder, connection pipe, and
components must be leak tested after
installation as required by Subpart J of this
part.

[35 FR 13257, Aug. 19, 1970 as amended by
Amdt 192-58, 53 FR 1635, Jan 21, 1988;
Amdt 192-62, 54 FR 5625, Feb. 6, 1989;
Amdt 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.179 Transmission line valves.

(a) Each transmission line, other than
offshore segments, must have sectionalizing
block valves spaced as follows, unlessin a
particular case the Administrator finds that
alternative spacing would provide an
equivalent level of safety:

(1) Each point on the pipdinein aClass 4
location must be within 2% miles
(4 kilometers) of avalve.

(2) Each point on the pipeinein aClass 3
location must be within 4 miles
(6.4 kilometers) of avalve.

(3) Each point on the pipdinein aClass 2
location must be within 7% miles
(12 kilometers) of avalve.

(4) Each point on the pipdinein aClass 1
location must be within 10 miles
(16 kilometers) of avalve.

(b) Each sectionalizing block valve on a
transmission line, other than offshore
segments, must comply with the following:
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(1) The valve and the operating device to
open or close the valve must be readily
accessible and protected from tampering and
damage.

(2) The valve must be supported to
prevent settling of the valve or movement of
the pipe to which it is attached.

(c) Each section of atransmission lineg,
other than offshore segments, between main
line valves must have a blowdown valve with
enough capacity to allow the transmission line
to be blown down as rapidly as practicable.
Each blowdown discharge must be located so
the gas can be blown to the atmosphere
without hazard and, if the transmission lineis
adjacent to an overhead dectric linge, so that
the gasis directed away from the eectrical
conductors.

(d) Offshore segments of transmission
lines must be equipped with valves or other
components to shut off the flow of gas to an
offshore platform in an emergency.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.181 Distribution line valves.

(a) Each high-pressure distribution system
must have val ves spaced so as to reduce the
time to shut down a section of main in an
emergency. Thevalve spacing is determined
by the operating pressure, the size of the
mains, and the local physical conditions.

(b) Each regulator station contralling the
flow or pressure of gasin adistribution system
must have avalve ingtalled on the inlet piping
at a distance from the regulator station
sufficient to permit the operation of the valve
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during an emergency that might preclude
access to the station.

(c) Each valve on amain ingtalled for
operating or emergency purposes must comply
with the following:

(2) The valve must be placed in areadily
accessible location so asto facilitate its
operation in an emergency.

(2) The operating stem or mechanism must
be readily accessible.

(3) If thevalveisingalled in a buried box
or enclosure, the box or enclosure must be
installed so asto avoid transmitting external
loads to the main.

§192.183 Vaults: Structural design
requirements.

(a) Each underground vault or pit for
valves, pressure relieving, pressure limiting, or
pressure regulating stations, must be ableto
meet the |oads which may be imposed upon it,
and to protect installed equipment.

(b) There must be enough working space
so that all of the equipment required in the
vault or pit can be properly installed, operated,
and maintained.

(c) Each pipe entering, or within, a
regulator vault or pit must be stedl for sizes 10
inches (254 millimeters), and less, except that
control and gage piping may be copper.
Where pipe extends through the vault or pit
structure, provision must be made to prevent
the passage of gases or liquids through the
opening and to avert strains in the pipe.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]
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§192.185 Vaults: Accessibility.

Each vault must be located in an accessible
location and, so far as practical, away from:

(a) Street intersections or points where
trafficis heavy or densg,

(b) Points of minimum elevation, catch
basins, or places where the access cover will
be in the course of surface waters; and,

(c) Water, eectric, steam, or other
facilities.

8192.187 Vaults. Sealing, venting, and
ventilation.

Each underground vault or closed top pit
containing ether a pressure regulating or
reducing station, or a pressure limiting or
relieving station, must be sealed, vented or
ventilated, as follows:

(8) When theinternal volume exceeds 200
cubic feet (5.7 cubic meters):

(1) Thevault or pit must be ventilated with
two ducts, each having at least the ventilating
effect of a pipe 4 inches (102 millimeters) in
diameter;

(2) The ventilation must be enough to
minimize the formation of combustible
atmosphere in the vault or pit; and,

(3) The ducts must be high enough above
grade to disperse any gas-air mixtures that
might be discharged.

(b) When the internal volume is more than
75 cubic feet (2.1 cubic meters) but less than
200 cubic feet (5.7 cubic meters):

(2) If the vault or pit issealed, each
opening must have atight fitting cover
without open holes through which an
explosive mixture might beignited, and there
must be a means for testing the internal
atmosphere before removing the cover;
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(2) If the vault or pit is vented, there must
be a means of preventing external sources of
ignition from reaching the vault atmosphere;
or

(3) If the vault or pit is ventilated,
paragraph (a) or (c) of this section applies.

(c) If avault or pit covered by paragraph
(b) of this section is ventilated by openingsin
the covers or gratings and the ratio of the
internal volume, in cubic feet, to the effective
ventilating area of the cover or grating, in
square feet, isless than 20 to 1, no additional
ventilation isrequired.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.189 Vaults. Drainage and
water proofing.

(a) Each vault must be designed so asto
minimize the entrance of water.

(b) A vault containing gas piping may not
be connected by means of a drain connection
to any other underground structure.

(c) Electrical equipment in vaults must
conform to the applicable requirements of
Class 1, Group D, of the National Electrical
Code, ANSI/NFPA 70.

[Amdt. 192-76, 61 FR 26121, May 24, 1996]

§192.191 Design pressure of plastic
fittings.

(a) Thermosetting fittings for plastic pipe
must conform to ASTM D 2517.

(b) Thermoplastic fittings for plastic pipe
must conform to ASTM D 2513.
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[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970;
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988]

8192.193 Valveingallation in plastic pipe.

Each valve ingalled in plastic pipe must be
designed so as to protect the plastic materia
against excessive torsional or shearing loads
when the valve or shutoff is operated, and
from any other secondary stresses that might
be exerted through the valve or its enclosure.

8192.195 Protection againgt accidental
overpressuring.

(a) General requirements. Except as
provided in §192.197, each pipdinethat is
connected to a gas source so that the
maximum allowabl e operating pressure could
be exceeded as the result of pressure control
failure or of some other type of failure, must
have pressure relieving or pressure limiting
devices that meet the requirements of
§192.199 and §192.201.

(b) Additional requirements for
distribution systems. Each distribution system
that is supplied from a source of gasthat isat
a higher pressure than the maximum allowable
operating pressure for the system must

(1) Have pressure regulation devices
capable of meeting the pressure, load, and
other service conditions that will be
experienced in normal operation of the system,
and that could be activated in the event of
failure of some portion of the system; and

(2) Be designed so as to prevent accidental
overpressuring.
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8192.197 Control of the pressure of gas
delivered from high-pressure distribution
systems.

(@) If the maximum actual operating
pressure of the distribution system is under 60
p.s.i. (414 kPa) gage and a service regulator
having the following characteristicsis used, no
other pressure limiting deviceis required:

(1) A regulator capable of reducing
distribution line pressure to pressures
recommended for household appliances.

(2) A single port valve with proper orifice
for the maximum gas pressure at the regul ator
inlet.

(3) A valve seat made of resilient material
designed to withstand abrasion of the gas,
impuritiesin gas, cutting by the valve, and to
resst permanent deformation when it is
pressed against the valve port.

(4) Pipe connections to the regulator not
exceeding 2 inches (51 millimeters) in
diameter.

(5) A regulator that, under normal
operating conditions, is able to regulate the
downstream pressure within the necessary
limits of accuracy and to limit the build-up of
pressure under no-flow conditions to prevent a
pressure that would cause the unsafe
operation of any connected and properly
adjusted gas utilization equipment.

(6) A sdf-contained service regulator with
no external static or control lines.

(b) If the maximum actual operating
pressure of the distribution system is60 p.s.i.
(414 kPa) gage or less, and a service regulator
that does not have al of the characteristics
listed in paragraph (&) of this section is used,
or if the gas contains materials that seriously
interfere with the operation of service
regulators, there must be suitable protective
devices to prevent unsafe overpressuring of

192CODE.DOC
DT (Revised) 7/98

the customer's appliancesiif the service
regulator fails.

(©) If the maximum actual operating
pressure of the distribution system exceeds 60
p.s.i. (414 kPa) gage, one of the following
methods must be used to regulate and limit, to
the maximum safe value, the pressure of gas
delivered to the customer:

(1) A serviceregulator having the
characterigtics listed in paragraph (a) of this
section, and another regulator located
upstream from the service regulator. The
upstream regulator may not be set to maintain
apressure higher than 60 p.s.i. (414 kPa)
gage. A device must be installed between the
upstream regulator and the service regulator
to limit the pressure on the inlet of the service
regulator to 60 p.s.i. (414 kPa) gage or lessin
case the upstream regulator failsto function
properly. Thisdevice may be either arelief
valve or an automatic shutoff that shuts, if the
pressure on theinlet of the service regulator
exceeds the set pressure (60 p.s.i. (414 kPa)
gage or less), and remains closed until
manually reset.

(2) A serviceregulator and a monitoring
regulator set to limit, to a maximum safe
value, the pressure of the gas delivered to the
customer.

(3) A serviceregulator with ardief valve
vented to the outside atmosphere, with the
relief valve set to open so that the pressure of
gas going to the customer does not exceed a
maximum safe value. The relief valve may
either be built into the service regulator or it
may be a separate unit installed downstream
from the service regulator. This combination
may be used alone only in those cases where
theinlet pressure on the service regulator does
not exceed the manufacturer's safe working
pressure rating of the service regulator, and
may not be used where the inlet pressure on
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the service regulator exceeds 125 p.s.i. (862
kPa) gage. For higher inlet pressure, the
methods in paragraph (c)(1) or (2) of this
section must be used.

(4) A serviceregulator and an automatic
shutoff device that closesupon arisein
pressure downstream from the regulator and
remains closed until manually reset.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 7, 1970;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.199 Requirementsfor design of
pressurerelief and limiting devices.

Except for rupture discs, each pressure
relief or pressure limiting device must:

(a) Be constructed of materials such that
the operation of a device will not beimpaired
by corrosion;

(b) Have valves and valve seats that are
designed not to stick in a position that will
make the device inoperative,

(c) Bedesigned and ingtalled so that it can
be readily operated to determineif the valveis
free, can be tested to determine the pressure at
which it will operate, and can be tested for
leakage when in the closed position;

(d) Have support made of noncombustible
material;

(e) Have discharge stacks, vents, or outlet
ports designed to prevent accumulation of
water, ice, or snow, located where gas can be
discharged into the atmosphere without undue
hazard;

(f) Be designed and installed so that the
size of the openings, pipe, and fittings located
between the system to be protected and the
pressure relieving device, and the size of the
vent line, are adequate to prevent hammering
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of the valve and to prevent impairment of
relief capacity;

(9) Whereingtaled at adistrict regulator
station to protect a pipeline system from
overpressuring, be designed and installed to
prevent any single incident such asan
explosion in avault or damage by a vehicle
from affecting the operation of both the
overpressure protective device and the district
regulator; and,

(h) Except for avalve that will isolate the
system under protection from its source of
pressure, be designed to prevent unauthorized
operation of any stop valve that will make the
pressure relief valve or pressure limiting
device inoperative.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970]

§192.201 Required capacity of pressure
relieving and limiting stations.

(a) Each pressurerelief station or pressure
l[imiting station or group of those stations
installed to protect a pipeline must have
enough capacity, and must be set to operate,
to insure the following:

(2) In alow pressure distribution system,
the pressure may not cause the unsafe
operation of any connected and properly
adjusted gas utilization equipment.

(2) In pipelines other than alow pressure
distribution system:

(1) If the maximum allowable operating
pressureis 60 p.s.i. (414 kPa) gage or more,
the pressure may not exceed the maximum
allowabl e operating pressure plus 10 percent
or the pressure that produces a hoop stress of
75 percent of SMY S, whichever islower;
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(i) If the maximum allowable operating
pressureis 12 p.s.i. (83 kPa) gage or more,
but less than 60 p.s.i. (414 kPa) gage, the
pressure may not exceed the maximum
allowable operating pressure plus 6 p.s.i. (41
kPa) gage; or

(i) If the maximum allowable operating
pressureislessthan 12 p.s.i. (83 kPa) gage,
the pressure may not exceed the maximum
allowabl e operating pressure plus 50 percent.

(b) When more than one pressure
regulating or compressor station feedsinto a
pipeine, relief valves or other protective
devices must be installed at each station to
ensure that the complete failure of the largest
capacity regulator or compressor, or any
singlerun of lesser capacity regulators or
compressorsin that station, will not impose
pressures on any part of the pipeline or
distribution system in excess of those for
which it was designed, or against which it was
protected, whichever is lower.

(c) Relief valves or other pressure limiting
devices must beinstalled at or near each
regulator station in alow-pressure distribution
system, with a capacity to limit the maximum
pressure in the main to a pressure that will not
exceed the safe operating pressure for any
connected and properly adjusted gas
utilization equipment.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-9, 37 FR 20826, Oct. 4, 1972,
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.203 Instrument, control, and
sampling pipe and components.

(a) Applicahility. This section appliesto
the design of instrument, control, and
sampling pipe and components. It does not
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apply to permanently closed systems, such as
fluid-filled temperature-responsive devices.

(b) Materialsand design. All materias
employed for pipe and components must be
designed to meet the particular conditions of
service and the following:

(1) Each takeoff connection and attaching
boss, fitting, or adapter must be made of
suitable material, be able to withstand the
maximum service pressure and temperature of
the pipe or equipment to which it is attached,
and be designed to satisfactorily withstand all
stresses without failure by fatigue.

(2) Except for takeoff linesthat can be
isolated from sources of pressure by other
valving, a shutoff valve must beingtalled in
each takeoff line as near as practicable to the
point of takeoff. Blowdown valves must be
installed where necessary.

(3) Brass or copper material may not be
used for metal temperatures greater than
400°F (204°C).

(4) Pipe or components that may contain
liquids must be protected by heating or other
means from damage due to freezing.

(5) Pipe or componentsin which liquids
may accumulate must have drains or drips.

(6) Pipe or components subject to
clogging from solids or deposits must have
suitable connections for cleaning.

(7) The arrangement of pipe, components,
and supports must provide safety under
anticipated operating stresses.

(8) Each joint between sections of pipe,
and between pipe and valves or fittings, must
be made in a manner suitable for the
anticipated pressure and temperature
condition. Slip type expansion joints may not
be used. Expansion must be allowed for by
providing flexibility within the system itself.

(9) Each contral line must be protected
from anticipated causes of damage and must
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be designed and ingtalled to prevent damage to
any one control line from making both the
regulator and the over-pressure protective
device inoperative.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

Subpart E-Welding of Steel
in Pipelines

§192.221 Scope.

(a) This subpart prescribes minimum
requirements for welding steel materialsin
pipdines.

(b) This subpart does not apply to welding
that occurs during the manufacture of stedl
pipe or sted pipeline components.

§192.223 [Removed]

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-52, 51 FR 20294, June 4, 1986]

§192.225 Welding - General.

() Welding must be performed by a
qualified welder in accordance with welding
procedures qualified to produce welds meeting
the requirements of this subpart. The quality
of the test welds used to qualify the
procedures shall be determined by destructive
testing.

(b) Each welding procedure must be
recorded in detail, including the results of the
qualifying tests. Thisrecord must be retained
and followed whenever the procedure is used.
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[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-18, 40 FR 10181, Mar. 5, 1975;
Amdt. 192-22, 41 FR 13590, Mar. 31, 1976;
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-52, 51 FR 20297, June 4, 1986]

8192.227 Qualification of welders.

(a) Except as provided in paragraph (b) of
this section, each welder must be qualified in
accordance with section 3 of APl Standard
1104 or section IX of the ASME Boiler and
Pressure Vessel Code. However, a welder
qualified under an earlier edition than listed in
Appendix A may weld but may not requalify
under that earlier edition.

(b) A welder may qualify to perform
welding on pipe to be operated at a pressure
that produces a hoop stress of lessthan 20
percent of SMY S by performing an acceptable
test weld, for the process to be used, under the
test set forth in section | of Appendix C of this
part. Each welder who isto make a welded
service line connection to a main must also
first perform an acceptable test weld under
section 11 of Appendix C of thispart asa
requirement of the qualifying test.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-18, 40 FR 10181, Mar. 5, 1975;
Amdt. 192-18A, 40 FR 27222, June 27, 1975;
Amdt. 192-22, 41 FR 13590, Mar. 31, 1976;
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982;
Amdt. 192-52, 51 FR 20294, June 4, 1986;
Amdt. 192-75, 61 FR 18512, Apr. 26, 1996;
Amdt. 192-78, 61 FR 28770, June 6, 1996]
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8192.229 Limitationson welders.

(@) No welder whose qualification is based
on nondestructive testing may weld
compressor station pipe and components.

(b) No welder may weld with a particular
welding process unless, within the preceding 6
calendar months, he has engaged in welding
with that process.

(c) A welder qualified under §192.227(a)—

(1) May not weld on pipe to be operated
at a pressure that produces a hoop stress of 20
percent or more of SMY S unless within the
preceding 6 calendar months the welder has
had one weld tested and found acceptable
under section 3 or 6 of API Standard 1104,
except that awelder qualified under an earlier
edition previoudy listed in Appendix A of this
part may weld but may not requalify under
that earlier edition; and

(2) May not weld on pipe to be operated
at a pressure that produces a hoop stress of
less than 20 percent of SMY S unlessthe
welder istested in accordance with paragraph
(©)(2) of this section or requalifies under
paragraph (d)(1) or (d)(2) of this section.

(d) A welder qualified under §192.227(b)
may not weld unless—

(1) Within the preceding 15 calendar
months, but at least once each calendar year,
the welder has requalified under §192.227(b);
or

(2) Within the preceding 7? calendar
months, but at least twice each calendar year,
the welder has had—

(1) A production weld cut out, tested, and
found acceptable in accordance with the
qualifying test; or

(i) For welders who work only on service
lines 2 inches (51 millimeters) or smaller in
diameter, two sample welds tested and found
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acceptable in accordance with the test in
section 111 of Appendix C of this part.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-18, 40 FR 10181, Mar. 5, 1975;
Amdt. 192-18A, 40 FR 27222, June 27, 1975;
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.231 Protection from weather.

The welding operation must be protected
from weather conditions that would impair the
quality of the completed weld.

§192.233 Miter joints.

(a) A miter joint on stedl pipeto be
operated at a pressure that produces a hoop
stress of 30 percent or more of SMY S may
not deflect the pipe more than 3°.

(b) A miter joint on steel pipeto be
operated at a pressure that produces a hoop
stress of less than 30 percent, but more than
10 percent of SMY S may not deflect the pipe
more than 12%2° and must be a distance equal
to one pipe diameter or more away from any
other miter joint, as measured from the crotch
of each joint.

(c) A miter joint on stedl pipeto be
operated at a pressure that produces a hoop
stress of 10 percent or less of SMY S may not
deflect the pipe more than 90°.

§192.235 Preparation for welding.

Before beginning any welding, the welding
surfaces must be clean and free of any material
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that may be detrimental to the weld, and the
pipe or component must be aligned to provide
the most favorable condition for depositing the
root bead. Thisalignment must be preserved
while the root bead is being deposited.

§192.237 [Removed]

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-52, 51 FR 20294, June 4, 1986]

§192.239 [Removed]

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-52, 51 FR 20294, June 4, 1986]

§192.241 Inspection and test of welds.

(a) Visual ingpection of welding must be
conducted to insure that:

(1) Thewelding is performed in
accordance with the welding procedure; and

(2) The weld is acceptable under
paragraph (c) of this section.

(b) The weds on a pipeline to be operated
at a pressure that produces a hoop stress of 20
percent or more of SMY S must be
nondestructively tested in accordance with
§192.243, except that welds that are visualy
inspected and approved by a qualified welding
inspector need not be nondestructively tested
if:

(1) The pipe has a nominal diameter of less
than 6 inches (152 millimeters); or

(2) The pipelineisto be operated at a
pressure that produces a hoop stress of less
than 40 percent of SMY S and the welds are so
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limited in number that nondestructive testing is
impractical.

(c) The acceptability of aweld that is
nondestructively tested or visually inspected is
determined according to the standardsin
section 6 of APl Standard 1104. However, if
agirth weld is unacceptable under those
standards for a reason other than a crack, and
if the Appendix to APl Standard 1104 applies
to the weld, the acceptability of the weld may
be further determined under that Appendix.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-18, 40 FR 10181, Mar. 5, 1975;
Amdt. 192-18A, 40 FR 27222, June 27, 1975;
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.243 Nondestructive testing.

() Nondestructive testing of welds must
be performed by any process, other than
trepanning, that will clearly indicate defects
that may affect the integrity of the weld.

(b) Nondestructive testing of welds must
be performed:

(2) In accordance with written procedures,
and

(2) By persons who have been trained and
qualified in the established procedures and
with the equipment employed in testing.

(c) Procedures must be established for the
proper interpretation of each nondestructive
test of aweld to ensure the acceptability of the
weld under §192.241(c).

(d) When nondestructivetesting is
required under 8192.241(b), the following
percentages of each day'sfield butt welds,
selected at random by the operator, must be
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nondestructively tested over their entire
circumference;

(2) In Class 1 locations, except offshore,
at least 10 percent.

(2) In Class 2 locations, at least 15
percent.

(3) In Class 3 and Class 4 locations, at
crossings of major or navigablerivers,
offshore, and within railroad or public
highway rights-of-way, including tunnels,
bridges, and overhead road crossings, 100
percent unless impracticable, in which case at
least 90 percent. Nondestructive testing must
be impracticable for each girth weld not
tested.

(4) At pipdinetie-ins, including tie-ins of
replacement sections, 100 percent.

(e) Except for awelder whose work is
isolated from the principal welding activity, a
sample of each welder's work for each day
must be nondestructively tested, when
nondestructive testing is required under
§192.241(b).

() When nondestructive testing is required
under 8192.241(b), each operator must retain,
for thelife of the pipeline, arecord showing by
milepost, engineering station, or by
geographic feature, the number of girth welds
made, the number nondestructively tested, the
number rejected, and the disposition of the
rejects.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;

Amdt. 192-50, 50 FR 37191, Sept. 12, 1985;

Amdt. 192-78, 61 FR 28770, June 6, 1996]

8192.245 Repair or removal of defects.

(a) Each weld that is unacceptable under
8192.241(c) must be removed or repaired.
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Except for welds on an offshore pipdine being
installed from a pipeline vessdl, aweld must be
removed if it has a crack that is more than 8
percent of the weld length.

(b) Each weld that is repaired must have
the defect removed down to sound metal and
the segment to be repaired must be preheated
if conditions exist which would adversdy
affect the quality of the weld repair. After
repair, the segment of the weld that was
repaired must be inspected to ensureits
acceptability.

(c) Repair of acrack, or of any defectin a
previously repaired area must be in accordance
with written weld repair procedures that have
been qualified under 8192.225. Repair
procedures must provide that the minimum
mechanical properties specified for the
welding procedure used to make the original
weld are met upon completion of the final
weld repair.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-46, 48 FR 48669, Oct. 20, 1983]

Subpart F-Joining of M aterials Other
Than by Welding

§192.271 Scope.

(@) This subpart prescribes minimum
requirements for joining materialsin pipeines,
other than by welding.

(b) This subpart does not apply to joining
during the manufacture of pipe or pipdine
components.
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§192.273 General.

(@) The pipeline must be designed and
installed so that each joint will sustain the
longitudinal pullout or thrust forces caused by
contraction or expansion of the piping or by
anticipated external or internal loading.

(b) Each joint must be made in accordance
with written procedures that have been proved
by test or experience to produce strong
gastight joints.

(c) Each joint must be ingpected to insure
compliance with this subpart.

§192.275 Cast iron pipe.

(a) Each caulked bell and spigot joint in
cast iron pipe must be sealed with mechanical
leak clamps.

(b) Each mechanical joint in cast iron pipe
must have a gasket made of areslient material
as the sealing medium. Each gasket must be
suitably confined and retained under
compression by a separate gland or follower
ring.

(c) Cast iron pipe may not be joined by
threaded joints.

(d) Cast iron pipe may not be joined by
brazing.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-62, 54 FR 5628, Feb. 6, 1989]

8192.277 Ductileiron pipe.

(a) Ductileiron pipe may not be joined by
threaded joints.

(b) Ductile iron pipe may not be joined by
brazing.
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[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-62, 54 FR 5628, Feb. 6, 1989,
effective Mar. 8, 1989]

§192.279 Copper pipe.

Copper pipe may not be threaded except
that copper pipe used for joining screw fittings
or valves may be threaded if the wall thickness
is equivalent to the comparable size of
Schedule 40 or heavier wall pipelisted in
Table C1 of ASME/ANSI B16.5.

[Amdt. 192-62 , 54 FR 5628, Feb. 6, 1989;
Amat. 192-68, 58 FR 14519, Mar. 18, 1993]

§192.281 Plastic pipe.

(a) General. A plagtic pipejoint that is
joined by solvent cement, adhesive, or heat
fusion may not be disturbed until it has
properly set. Plastic pipe may not bejoined by
athreaded joint or miter joint.

(b) Solvent cement joints. Each solvent
cement joint on plastic pipe must comply with
the following:

(1) The mating surfaces of the joint must
be clean, dry, and free of material which might
be detrimental to the joint.

(2) The solvent cement must conform to
ASTM Designation: D 2513.

(3) Thejoint may not be heated to
accelerate the setting of the cement.

(c) Heat-fusion joints. Each heat-fusion
joint on plastic pipe must comply with the
following:

(1) A butt heat-fusion joint must be joined
by a device that holds the heater element
sguare to the ends of the piping, compresses
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the heated ends together, and holds the pipein
proper alignment while the plastic hardens.

(2) A socket heat-fusion joint must be
joined by a device that heats the mating
surfaces of thejoint uniformly and
smultaneoudly to essentially the same
temperature.

(3) An dectrofusion joint must be joined
utilizing the equipment and techniques of the
fittings manufacturer or equipment and
techniques shown, by testing joints to the
requirements of 8192.283(a)(1)(iii), to be at
least equivalent to those of the fittings
manufacturer.

(4) Heat may not be applied with atorch
or other open flame.

(d) Adhesivejoints. Each adhesvejoint
on plastic pipe must comply with the
following:

(2) The adhesive must conform to ASTM
Designation: D 2517.

(2) The materials and adhesive must be
compatible with each other.

(e) Mechanical joints. Each compression
type mechanical joint on plastic pipe must
comply with the following:

(1) The gasket material in the coupling
must be compatible with the plastic.

(2) A rigid internal tubular stiffener, other
than a split tubular stiffener, must beused in
conjunction with the coupling.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-34, 44 FR 42968, July 23, 1979;
Amdt. 192-58, 53 FR 1635, Jan. 21, 1988;
Amdt. 192-61, 53 FR 36793, Sept. 22, 1988;
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-78, 61 FR 28770, June 6, 1996]
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§192.283 Plastic pipe; qualifyingjoining
procedures.

(a) Heat fusion, solvent cement, and
adhesive joints. Before any written procedure
established under §192.273(b) is used for
making plastic pipe joints by a heat fusion,
solvent cement, or adhesive method, the
procedure must be qualified by subjecting
specimen joints made according to the
procedure to the following tests:

(1) The burst test requirements of—

(i) In the case of thermaplastic pipe,
paragraph 6.6 (Sustained Pressure Test) or
paragraph 6.7 (Minimum Hydrostatic Burst
Pressure (Quick Burst)) of ASTM D 2513;

(i1) In the case of thermosetting plastic
pipe, paragraph 8.5 (Minimum Hydrostatic
Burst Pressure) or paragraph 8.9 (Sustained
Static Pressure Test) of ASTM D2517; or

(iii) In the case of dectrofusion fittings for
polyethylene pipe and tubing, paragraph 9.1
(Minimum Hydraulic Burst Pressure Test),
paragraph 9.2 (Sustained Pressure Test),
paragraph 9.3 (Tensle Strength Test), or
paragraph 9.4 (Joint Integrity Tests) of ASTM
Designation F1055.

(2) For procedures intended for lateral
pipe connections, subject a specimen joint
made from pipe sections joined at right angles
according to the procedure to a force on the
lateral pipe until failure occursin the
specimen. If failureinitiates outside the joint
area, the procedure qualifies for use; and,

(3) For procedures intended for nonlateral
pipe connections, follow the tensile test
requirements of ASTM D 638, except that the
test may be conducted at ambient temperature
and humidity. If the specimen eongates no
less than 25 percent or failureinitiates outside
thejoint area, the procedures qualifies for use.
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(b) Mechanical joints. Before any written
procedure established under 8192.273(b) is
used for making mechanical plastic pipe joints
that are designed to withstand tensile forces,
the procedure must be qualified by subjecting
five specimen joints made according to the
procedure to the following tensile test:

(1) Use an apparatus for the test as
specified in ASTM D 638 (except for
conditioning).

(2) The specimen must be of such length
that the distance between the grips of the
apparatus and the end of the stiffener does not
affect the joint strength.

(3) The speed of testingis0.20in. (5.0
mm) per minute, plus or minus 25 percent.

(4) Pipe specimens less than 4 inches (102
mm) in diameter are qualified if the pipeyields
to an e ongation of no less than 25 percent or
faillureinitiates outsde the joint area.

(5) Pipe specimens 4 inches (102 mm) and
larger in diameter shall be pulled until the pipe
is subjected to atensile stress equal to or
greater than the maximum thermal stress that
would be produced by a temperature change
of 100°F (38°C) or until the pipeispulled
from thefitting. If the pipe pulls from the
fitting, the lowest value of the five test results
or the manufacturer's rating, whichever is
lower must be used in the design calculations
for stress.

(6) Each specimen that fails at the grips
must be retested using new pipe.

(7) Results obtained pertain only to the
gpecific outside diameter, and material of the
pipe tested, except that testing of a heavier
wall pipe may be used to qualify pipe of the
same material but with alesser wall thickness.

(c) A copy of each written procedure
being used for joining plastic pipe must be
available to the persons making and inspecting
joints.
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(d) Pipe or fittings manufactured before
July 1, 1980, may be used in accordance with
procedures that the manufacturer certifies will
produce a joint as strong as the pipe.

[Amdt. 192-34, 44 FR 42968, July 23, 1979
as amended by Amdt. 192-34A, 45 FR 9931,
Feb. 14, 1980; Amdt. 192-34B, 46 FR 39, Jan.
2, 1981; Amdt. 192-34(1), 47 FR 32720, July
29, 1982; Amdt. 192-34(2), 47 FR 49973,
Nov. 4, 1982; Amdt. 192-68, 58 FR 14519,
Mar. 18, 1993; Amdt. 192-78, 61 FR 28770,
June 6, 1996; Amdt. 192-85, 63 FR 37500,
July 13, 1998]

8192.285 Plastic pipe; qualifying persons
to makejoints.

(2) No person may make a plastic pipe
joint unless that person has been qualified
under the applicable joining procedure by:

(1) Appropriatetraining or experience in
the use of the procedure; and

(2) Making a specimen joint from pipe
sections joined according to the procedure
that passes the ingpection and test set forth in
paragraph (b) of this section.

(b) The specimen joint must be:

(1) Visually examined during and after
assembly or joining and found to have the
same appearance as ajoint or photographs of
ajoint that is acceptable under the procedure;
and

(2) In the case of a heat fusion, solvent
cement, or adhesive joint;

(i) Tested under any one of the test
methods listed under 8192.283(a) applicable
to the type of joint and material being tested;

(i) Examined by ultrasonic inspection and
found not to contain flaws that would cause
failure; or
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(ii1) Cut into at least three longitudinal
straps, each of which is:

(A) Visualy examined and found not to
contain voids or discontinuities on the cut
surfaces of the joint area; and

(B) Deformed by bending, torque, or
impact, and if failure occurs, it must not
initiate in thejoint area.

(c) A person must be requalified under an
applicable procedure, if during any 12-month
period that person:

(1) Does not make any joints under that
procedure; or

(2) Has 3 joints or 3 percent of the joints
made, whichever is greater, under that
procedure that are found unacceptable by
testing under 8192.513.

(d) Each operator shall establish a method
to determine that each person making jointsin
plastic pipeinesin hissystem isqudified in
accordance with this section.

[Amdt. 192-34, 44 FR 42968, July 23, 1979
as amended by Amdt. 192-34A, 45 FR 9931,

Feb. 14, 1980, Amdt. 192-34B, 46 FR 39, Jan.

2, 1981]

§192.287 Plastic pipe; inspection of joints.

No person may carry out the inspection of
jointsin plastic pipes required by
§8192.273(c) and 192.285(b) unless that
person has been qualified by appropriate
training or experience in evaluating the
acceptability of plastic pipe joints made under
the applicable joining procedure.

[Amdt. 192-34, 44 FR 42968, July 23, 1979]
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Subpart G—General Construction
Requirementsfor Transmission Linesand
Mains

§192.301 Scope.

This subpart prescribes minimum
requirements for constructing transmission
linesand mains.

§192.303 Compliance with specifications
or standards.

Each transmission line or main must be
constructed in accordance with comprehensive
written specifications or standards that are
consistent with this part.

§192.305 Inspection: General.

Each transmission line or main must be
inspected to ensure that it is constructed in
accordance with this part.

§192.307 Inspection of materials.

Each length of pipe and each other
component must be visually inspected at the
ste of installation to ensure that it has not
sustained any visually determinable damage
that could impair its serviceability.

§192.309 Repair of stedl pipe.
(a) Each imperfection or damage that

impairs the serviceability of alength of sted
pipe must be repaired or removed. If arepair
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is made by grinding, the remaining wall
thickness must a least be equal to either:

(2) The minimum thickness required by the
tolerances in the specification to which the
pipe was manufactured; or

(2) The nominal wall thickness required
for the design pressure of the pipeline.

(b) Each of the following dents must be
removed from steel pipeto be operated at a
pressure that produces a hoop stress of 20
percent or more, of SMY'S:

(1) A dent that contains a stress
concentrator such as a scratch, gouge, groove,
or arc burn.

(2) A dent that affects the longitudinal
weld or a circumferential weld.

(3) In pipe to be operated at a pressure
that produces a hoop stress of 40 percent or
more of SMY'S, a dent that has a depth of:

(1) Morethan ¥4 inch (6.4 millimeters) in
pipe 12% inches (324 millimeters) or lessin
outer diameter; or

(i1) More than 2 percent of the nominal
pipe diameter in pipe over 12% inches (324
millimeters) in outer diameter.

For the purpose of this section a"dent” isa
depression that produces a gross disturbance
in the curvature of the pipe wall without
reducing the pipe-wall thickness. The depth
of adent is measured as the gap between the
lowest point of the dent and a prolongation of
the original contour of the pipe.

(c) Each arc burn on sted pipeto be
operated at a pressure that produces a hoop
stress of 40 percent or more, of SMY S must
be repaired or removed. If arepair is made by
grinding, the arc burn must be completey
removed and the remaining wall thickness
must be at least equal to either:
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(2) The minimum wall thickness required
by the tolerances in the specification to which
the pipe was manufactured; or

(2) The nomina wall thickness required
for the design pressure of the pipeline.

(d) A gouge, groove, arc burn, or dent
may not be repaired by insert patching or by
pounding out.

(e) Each gouge, groove, arc burn, or dent
that is removed from a length of pipe must be
removed by cutting out the damaged portion
asacylinder.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.311 Repair of plagtic pipe.

Each imperfection or damage that would
impair the serviceability of plastic pipe must be
repaired by a patching saddle or removed.

8192.313 Bends and ebows.

(a) Each fidd bend in sted pipe, other than
awrinkle bend made in accordance with
§192.315, must comply with the following:

(2) A bend must not impair the
serviceability of the pipe.

(2) Each bend must have a smooth
contour and be free from buckling, cracks, or
any other mechanical damage.

(3) On pipe containing a longitudinal weld,
the longitudinal weld must be as near as
practicable to the neutral axis of the bend
unless:

() The bend is made with an interna
bending mandrd; or
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(i) The pipeis 12 inches (305 millimeters)
or lessin outsde diameter or has a diameter to
wall thicknessratio less than 70.

(b) Each circumferential weld of stedl pipe
which islocated where the stress during
bending causes a permanent deformation in
the pipe must be nondestructively tested either
before or after the bending process.

(c) Wrought-stedl welding elbows and
transverse segments of these elbows may not
be used for changesin direction on stedl pipe
that is 2 inches (51 millimeters) or morein
diameter unless the arc length, as measured
along the crotch, isat least 1 inch (25
millimeters).

[Amdt. 192-26, 41 FR 26106, June 24, 1976,
as amended by Amdt. 192-29, 42 FR 42865,
Aug. 25, 1977; Amdt. 192-29C, 42 FR 60148,
Nov. 25, 1977; Amdt. 192-49, 50 FR 13225,
Apr. 3, 1985; Amdt. 192-85, 63 FR 37500,
July 13, 1998]

8192.315 Wrinkle bendsin sted pipe.

(@) A wrinkle bend may not be made on
stedl pipe to be operated at a pressure that
produces a hoop stress of 30 percent or more,
of SMYS.

(b) Each wrinkle bend on stedl pipe must
comply with the following:

(1) The bend must not have any sharp
kinks.

(2) When measured along the crotch of the
bend, the wrinkles must be a distance of at
least one pipe diameter.

(3) On pipe 16 inches (406 millimeters) or
larger in diameter, the bend may not have a
deflection of more than 1%2° for each wrinkle.
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(4) On pipe containing a longitudinal weld
the longitudinal seam must be as near as
practicable to the neutral axis of the bend.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.317 Protection from hazards.

(a) The operator must take all practicable
steps to protect each transmission line or main
from washouts, floods, unstable sail,
landdides, or other hazards that may cause the
pipeline to move or to sustain abnormal loads.
In addition, the operator must take all
practicable steps to protect offshore pipelines
from damage by mud dides, water currents,
hurricanes, ship anchors, and fishing
operations.

(b) Each aboveground transmission line or
main, not located offshore or in inland
navigable water areas, must be protected from
accidental damage by vehicular traffic or other
similar causes, either by being placed at a safe
distance from the traffic or by installing
barricades.

(c) Pipdines, including piperisers, on each
platform located offshore or in inland
navigable waters must be protected from
accidental damage by vessdls.

[Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-78, 61 FR 28770, June 6, 1996]

§192.319 Installation of pipein aditch.

(& When ingtalled in a ditch, each
transmission linethat isto be operated at a
pressure producing a hoop stress of 20 percent
or more of SMY S must be installed so that the
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pipe fits the ditch so as to minimize stresses
and protect the pipe coating from damage.

(b) When aditch for atransmission line or
main is backfilled, it must be backfilled in a
manner that:

(2) Provides firm support under the pipe;
and

(2) Prevents damage to the pipe and pipe
coating from equipment or from the backfill
material.

(c) All offshore pipein water at least 12
feet (3.7 meters) deep, but not more than 200
feet (61 meters) deep, as measured from the
mean low tide, except pipein the Gulf of
Mexico and itsinlets under 15 feet (4.6
meters) of water, must be installed so that the
top of the pipe is below the natural bottom
unless the pipe is supported by stanchions,
held in place by anchors or heavy concrete
coating, or protected by an equivalent means.
Pipein the Gulf of Mexico and itsinlets under
15 feet (4.6 meters) of water must beinstalled
so that the top of the pipeis 36 inches (914
millimeters) bel ow the seabed for normal
excavation or 18 inches (457 millimeters) for
rock excavation.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.321 Ingallation of plastic pipe.

(a) Plastic pipe must beingtalled below
ground leve unless otherwise permitted by
paragraph (g) of this section.

(b) Plastic pipethat isingtalled in a vault
or any other below grade enclosure must be
completely encased in gas-tight metal pipe and
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fittings that are adequately protected from
corrosion.

(c) Plastic pipe must beingtalled so asto
minimize shear or tensile stresses.

(d) Thermoplastic pipe that is not encased
must have a minimum wall thickness of 0.090
inch (2.29 millimeters), except that pipe with
an outside diameter of 0.875 inch (22.3
millimeters) or less may have a minimum wall
thickness of 0.062 inch (1.58 millimeters).

(e) Plastic pipe that is not encased must
have an dectrically conductive wire or other
means of locating the pipe whileit is
underground.

(f) Plastic pipethat is being encased must
be inserted into the casing pipe in a manner
that will protect the plastic. The leading end
of the plastic must be closed before insertion.

(9) Uncased plastic pipe may be
temporarily installed aboveground level under
the following conditions:

(1) The operator must be able to
demonstrate that the cumulative aboveground
exposure of the pipe does not exceed the
manufacturer's recommended maximum period
of exposure or 2 years, whichever isless.

(2) The pipe ether islocated where
damage by external forcesisunlikely or is
otherwise protected against such damage.

(3) The pipe adequately resists exposure to
ultraviolet light and high and low
temperatures.

[Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amat. 192-85, 63 FR 37500, July 13, 1998]

§192.323 Casing.
Each casing used on atransmission line or

main under arailroad or highway must comply
with the following:
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(@) The casing must be designed to
withstand the superimposed |oads.

(b) If thereis a possibility of water
entering the casing, the ends must be sealed.

(c) If the ends of an unvented casing are
sedled and the sealing is strong enough to
retain the maximum allowable operating
pressure of the pipe, the casing must be
designed to hold this pressure at a stress level
of not more than 72 percent of SMYS.

(d) If vents are installed on a casing, the
vents must be protected from the weather to
prevent water from entering the casing.

§8192.325 Underground clearance.

(a) Each transmisson line must be ingtalled
with at least 12 inches (305 millimeters) of
clearance from any other underground
structure not associated with the transmission
line. If this clearance cannot be attained, the
transmission line must be protected from
damage that might result from the proximity
of the other structure.

(b) Each main must be ingtalled with
enough clearance from any other underground
structure to allow proper maintenance and to
protect against damage that might result from
proximity to other structures.

(o) In addition to meeting the requirements
of paragraphs (@) or (b) of this section, each
plastic transmission line or main must be
installed with sufficient clearance, or must be
insulated, from any source of heat so asto
prevent the heat from impairing the
serviceability of the pipe.

(d) Each pipe-type or bottle-type holder
must beingtalled with a minimum clearance
from any other holder as prescribed in
§192.175(h).
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[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.327 Cover.

(a) Except as provided in paragraphs (c),
(e), (f), and (g) of this section, each buried
transmission line must beingtalled with a
minimum cover asfollows:

Normal Consolidated
Location soil rock
Inches (Millimeters)

Class 1 locations 30 (762) 18 (457)
Class2, 3,and 4 36 (914) 24 (610)
locations
Drainage ditches 36 (914) 24 (610)
of public roads
and railroad
Crossings

(b) Except as provided in paragraphs (c)
and (d) of this section, each buried main must
be ingtalled with at least 24 inches (610
millimeters) of cover.

(c) Where an underground structure
prevents the ingtallation of a transmission line
or main with the minimum cover, the
transmission line or main may be ingtalled with
less cover if it is provided with additional
protection to withstand anticipated external
loads.

(d) A main may be ingtalled with less than
24 inches (610 millimeters) of cover if the law
of the State or municipality:

(1) Establishes a minimum cover of less
than 24 inches (610 millimeters);

(2) Requiresthat mainsbeingalledin a
common trench with other utility lines; and,

(3) Provides adequately for prevention of
damage to the pipe by external forces.

(e) Except as provided in paragraph (c) of
this section, al pipeingalled in anavigable
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river, stream, or harbor must be installed with
aminimum cover of 48 inches (1219
millimeters) in soil or 24 inches (610
millimeters) in consolidated rock between the
top of the pipe and the natural bottom.

(f) All pipeingtaled offshore, except in the
Gulf of Mexico and itsinlets, under water not
more than 200 feet (60 meters) deep, as
measured from the mean low tide, must be
ingtalled as follows:

(1) Except as provided in paragraph (c) of
this section, pipe under water less than 12 feet
(3.66 meters) deep, must be installed with a
minimum cover of 36 inches (914 millimeters)
in soil or 18 inches (457 millimeters) in
consolidated rock between the top of the pipe
and the natural bottom.

(2) Pipe under water at least 12 feet (3.66
meters) deep must be installed so that the top
of the pipe is beow the natural bottom, unless
the pipeis supported by stanchions, held in
place by anchors or heavy concrete coating, or
protected by an equivalent means.

(9) All pipdinesingalled under water in
the Gulf of Mexico and itsinlets, as defined in
§192.3, must be installed in accordance with
§192.612(b)(3).

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

Subpart H-Customer Meters, Service
Regulators, and Service Lines
§192.351 Scope.

This subpart prescribes minimum
requirements for installing customer meters,
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service regulators, servicelines, serviceline
valves, and service line connections to mains.

8192.353 Customer metersand regulators:
L ocation.

(a) Each meter and service regulator
whether insde or outside of a building, must
be ingtalled in areadily accessible location and
be protected from corrosion and other
damage. However, the upstream regulator in
a series may be buried.

(b) Each service regulator installed within
a building must be located as near as practical
to the point of service line entrance.

(c) Each meter ingtalled within a building
must be located in a ventilated place and not
lessthan 3 feet (914 millimeters) from any
source of ignition or any source of heat which
might damage the meter.

(d) Where feasible, the upstream regulator
in a series must be located outside the
building, unlessit islocated in a separate
metering or regulating building.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.355 Customer metersand regulators:
Protection from damage.

(a) Protection from vacuum or back
pressure. If the customer's equipment might
create either avacuum or a back pressure, a
device must be installed to protect the system.

(b) Serviceregulator vents and relief
vents. Service regulator vents and relief vents
must terminate outdoors, and the outdoor
termina mugt:

(1) Berain and insect resistant;
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(2) Belocated at a place where gas from
the vent can escape fredly into the atmosphere
and away from any opening into the building;
and,

(3) Be protected from damage caused by
submergence in areas where flooding may
occur.

(c) Pitsand vaults. Each pit or vault that
houses a customer meter or regulator at a
place where vehicular traffic is anticipated,
must be able to support that traffic.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988]

8192.357 Customer metersand regulators:
Installation.

(a) Each meter and each regulator must be
installed so as to minimize anticipated stresses
upon the connecting piping and the meter.

(b) When close al-thread nipples are
used, the wall thickness remaining after the
threads are cut must meet the minimum wall
thickness requirements of this part.

(c) Connections made of lead or other
eas |y damaged material may not be used in
theingtallation of meters or regulators.

(d) Each regulator that might release gas
in its operation must be vented to the outside
atmosphere.

8192.359 Customer meter installations:
Operating pressure.

(@) A meter may not be used at a pressure
that is more than 67 percent of the
manufacturer's shell test pressure.

(b) Each newly installed meter
manufactured after November 12, 1970, must
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have been tested toa minimum of 10 p.s.i.
(69 kPa) gage.

(c) A rebuilt or repaired tinned stedl case
meter may not be used at a pressurethat is
more than 50 percent of the pressure used to
test the meter after rebuilding or repairing.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.361 Servicelines: Installation.

(a) Depth. Each buried service line must
be ingtalled with at least 12 inches (305
millimeters) of cover in private property and at
least 18 inches (457 millimeters) of cover in
streets and roads. However, where an
underground structure prevents ingtallation at
those depths, the service line must be able to
withstand any anticipated external |oad.

(b) Support and backfill. Each serviceline
must be properly supported on undisturbed or
well-compacted soil, and material used for
backfill must be free of materials that could
damage the pipe or its coating.

(c) Grading for drainage. Where
condensate in the gas might cause interruption
in the gas supply to the customer, the service
line must be graded so asto drain into the
main or into drips at the low pointsin the
sarviceline.

(d) Protection against piping strain and
external loading. Each service line must be
installed so as to minimize anticipated piping
grain and external loading.

(e) Installation of servicelinesinto
buildings. Each underground serviceline
installed below grade through the outer
foundation wall of a building must:
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(2) In the case of ametal serviceline, be
protected against corrosion;

(2) In the case of aplastic service line, be
protected from shearing action and backfill
settlement; and

(3) Be sealed at the foundation wall to
prevent leakage into the building.

(f) Installation of service lines under
buildings. Where an underground service line
isingalled under a building:

(2) It must be encased in agastight
conduit;

(2) The conduit and the service line must,
if the service line suppliesthe building it
underlies, extend into a normally usable and
accessible part of the building; and,

(3) The space between the conduit and the
service line must be sealed to prevent gas
leakage into the building and, if the conduit is
sedled at both ends, a vent line from the
annular space must extend to a point where
gas would not be a hazard, and extend above
grade, terminating in arain and insect res stant
fitting.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-75, 61 FR 18512, Apr. 26, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.363 Servicelines: Valve
requirements.

(a) Each serviceline must have a service
line valve that meets the applicable
requirements of Subparts B and D of this part.
A valveincorporated in a meter bar, that
allows the meter to be bypassed, may not be
used asa servicelinevalve.

(b) A soft seat service line valve may not
be used if its ability to control the flow of gas
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could be adversaly affected by exposure to
anticipated heet.

(c) Each service line valve on a high-
pressure service line, installed aboveground or
in an area where the blowing of gas would be
hazardous, must be designed and constructed
to minimize the possibility of the removal of
the core of the valve with other than
specialized tools.

8192.365 Servicelines: Location of valves.

(a) Relation to regulator or meter. Each
service line valve must be installed upstream
of theregulator or, if thereis no regulator,
upstream of the meter.

(b) Outside valves. Each service line must
have a shutoff valve in areadily accessible
location that, if feasible, is outside of the
building.

(c) Underground valves. Each
underground service line valve must be
located in a covered durable curb box or
standpipe that allows ready operation of the
valve and is supported independently of the
servicelines.

§192.367 Servicelines. General
requirementsfor connectionsto main

piping.

(@) Location. Each service line connection
to amain must be located at the top of the
main or, if that isnot practical, at the side of
the main, unless a suitable protective deviceis
installed to minimize the possibility of dust and
moisture being carried from the main into the
sarviceline
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(b) Compress on-type connection to main.
Each compression-type service line to main
connection must:

(1) Bedesigned and installed to effectively
sustain the longitudinal pullout or thrust forces
caused by contraction or expansion of the
piping, or by anticipated external or internal
loading; and

(2) If gaskets are used in connecting the
service line to the main connection fitting,
have gaskets that are compatible with the kind
of gasin the system.

[Amdt. 192-75, 61 FR 18512, Apr. 26, 1996]

8192.369 Servicelines: Connectionsto
cast iron or ductileiron mains.

(a) Each service line connected to a cast
iron or ductileiron main must be connected by
amechanical damp, by drilling and tapping the
main, or by another method meeting the
requirements of §192.273.

(b) If athreaded tap is being inserted, the
requirements of 8192.151(b) and (c) must also
be met.

8192.371 Servicelines: Stedl.

Each sted service line to be operated at
less than 100 p.s.i. (689 kPa) gage must be
constructed of pipe designed for a minimum of
100 p.s.i. (689 kPa) gage.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17660, Nov. 17, 1970;
Amdt. 192-85, 63 FR 37500, July 13, 1998]
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8192.373 Servicelines: Cast iron and
ductileiron.

(a) Cast or ductileiron pipelessthan 6
inches (152 millimeters) in diameter may not
be ingtalled for servicelines.

(b) If cast iron pipe or ductileiron pipeis
installed for use asa service line, the part of
the service line which extends through the
building wall must be of sted pipe.

(c) A castiron or ductileiron serviceline
may not beinstalled in unstable soil or under a
building.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.375 Servicelines: Plastic.

(a) Each plagtic serviceline outside a
building must beinstalled below ground leve,
except that—

() It may be ingtalled in accordance with
§192.321(g); and

(2) It may terminate aboveground level
and outside the building, if—

() The aboveground leve part of the
plagtic service lineis protected against
deterioration and external damage; and

(i) The plastic service lineis not used to
support external |oads.

(b) Each plastic servicelineinsde a
building must be protected againgt external
damage.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-78, 61 FR 28770, June 6, 1996]
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8192.377 Servicelines. Copper

Each copper service lineingalled within a
building must be protected againgt external
damage.

8192.379 New servicelinesnot in use.

Each service line that is not placed in
service upon completion of installation must
comply with one of the following until the
customer is supplied with gas:

(a) Thevalvethat is closed to prevent the
flow of gas to the customer must be provided
with alocking device or other means designed
to prevent the opening of the valve by persons
other than those authorized by the operator.

(b) A mechanical device or fitting that will
prevent the flow of gas must be ingtalled in the
service line or in the meter assembly.

(c) The customer's piping must be
physically disconnected from the gas supply
and the open pipe ends seal ed.

[Amdt. 192-8, 37 FR 20694, Oct. 1972]

8192.381 Servicelines. Excess flow valve
performance standards.

(a) Excess flow valves to be used on single
residence service lines that operate
continuously throughout the year at a pressure
not lessthan 10 p.s.i. (69 kPa) gage must be
manufactured and tested by the manufacturer
according to an industry specification, or the
manufacturer's written specification, to ensure
that each valve will:

(1) Function properly up to the maximum
operating pressure at which the valve is rated;
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(2) Function properly at all temperatures
reasonably expected in the operating
environment of the serviceline;

(3) At 10 p.si. (69 kPa) gage:

() Close at, or not more than 50 percent
above, therated closure flow rate specified by
the manufacturer; and

(i) Upon closure, reduce gas flow—

(A) For an excess flow valve designed to
allow pressure to equalize across the valve, to
no more than 5 percent of the manufacturer's
specified closure flow rate, up to a maximum
of 20 cubic feet per hour (0.57 cubic meters
per hour); or

(B) For an excess flow valve designed to
prevent equalization of pressure across the
valve, to no more than 0.4 cubic feet per hour
(.01 cubic meters per hour); and

(4) Not close when the pressureisless
than the manufacturer's minimum specified
operating pressure and the flow rate is below
the manufacturer's minimum specified closure
flow rate.

(b) An excess flow valve must meet the
applicable requirements of Subparts B and D
of this part.

(c) An operator must mark or otherwise
identify the presence of an excess flow valve
on the servicelline.

(d) An operator shdl locate an excess flow
valve as near as practical to the fitting
connecting the service lineto its source of gas
supply.

(e) An operator should not install an
excess flow valve on a service line where the
operator has prior experience with
contaminantsin the gas stream, where these
contaminants could be expected to cause the
excess flow valve to malfunction or where the
excess flow valve would interfere with
necessary operation and maintenance activities
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on the service, such as blowing liquids from
theline.

[Amdt. 192-79, 61 FR 31449, June 20, 1996
as amended by Amdt. 192-80, 62 FR 2618,
Jan. 17, 1997; Amdt. 192-85, 63 FR 37500,
July 13, 1998]

§192.383
notification.

Excess flow valve customer

(@) Definitions. Asused in this section:

Costs associated with installation means
the costs directly connected with installing an
excess flow valve, for example, costs of parts,
labor, inventory and procurement. It does not
include maintenance and replacement costs
until such costs areincurred.

Replaced service line means a natural gas
service line where the fitting that connects the
service line to the main is replaced or the
piping connected to thisfitting is replaced.

Service line customer means the person
who pays the gas bill, or where service has not
yet been established, the person requesting
service.

(b) Which  customers must receive
notification. Notification is required on each
newly installed service line or replaced service
line that operates continuoudly throughout the
year at a pressure not less than 68.9 m (10
psg) and that serves a single resdence. On
these lines an operator of a natural gas
distribution system must notify the service line
customer once in writing.

(c) What to put in the written notice.
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(1) An explanation for the customer that
an excess flow valve meeting the performance
standards prescribed under 8192.381 is
available for the operator to ingtall if the
customer bears the costs associated with
ingallation;

(2) An explanation for the customer of the
potential safety benefits that may be derived
from ingaling an excess flow valve. The
explanation must include that an excess flow
valve is designed to shut off the flow of
natural gas automatically if the service line
breaks;

(3 A description of ingalation,
maintenance, and replacement costs. The
notice must explain that if the customer
requests the operator to ingtall an EFV, the
customer bears all costs associated with
ingtallation, and what those costs are.  The
notice must aert the customer that costs for
maintaining and replacing an EFV may later be
incurred, and what those costs will be, to the
extent known.

(d) When notification and installation

must be made.

(1) After February 3, 1999 an operator must notify
each service line customer set forth in paragraph (b) of
this section:

(i) On new service lines when the
customer appliesfor service.

(i) On replaced service lines when the
operator determines the service line will be
replaced.

(2) If a service line customer requests
installation an operator must install the EFV at
amutually agreeable date.

(e) What records are required.

(1) An operator must make the following
records avallable for inspection by the
Administrator or a State agency participating
under 49 U.S.C. 60105 or 60106:

(i) A copy of the notice currently in use,
and
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(i1) Evidence that notice has been sent to
the service line customers st forth in
paragraph (b) of this section, within the
previous three years.

(2) [Reserved]

(f) When notification is not required.

The notification requirements do not apply
if the operator can demonstrate—

(1) That the operator will voluntarily
install an excess flow valve or that the state or
local jurisdiction requires ingtallation;

(2) That excess flow valves meeting the
performance standards of 8192.381 are not
available to the operator;

(3) That an operator has prior experience
with contaminants in the gas stream that could
interfere with the operation of an excess flow
valve, cause loss of service to a residence, or
interfere with  necessary operation or
maintenance activities, such as blowing liquids
fromtheline.

(4) That an emergency or short time notice
replacement Situation made it impractical for
the operator to notify a service line customer
before replacing a service line.  Examples of
these situations would be where an operator
has to replace a service line quickly because
of—

(i) Third party excavation damage;

(i) Grade 1 leaks as defined in the
Appendix G-192-11 of the Gas Piping
Technology Committee guide for gas
transmission and distribution systems;

(iif) A short notice service line relocation
request.

[Amdt. 192-83, 63 FR 5464, Feb, 3, 1998]
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Subpart |-Requirementsfor Corrosion
Control

Source: Amdt. 192-4, 36 FR 12297, June 30,
1971, unless otherwise noted.

§192.451 Scope.

(@) This subpart prescribes minimum
requirements for the protection of metallic
pipdines from external, internal, and
atmaospheric corrosion.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,

as amended by Amdt. 192-27, 41 FR 34598,
Aug. 16, 1976; Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978]

§192.452 Applicability to converted
pipelines.

Notwithstanding the date the pipeline was
installed or any earlier deadlines for
compliance, each pipeline which qualifies for
use under this part in accordance with 8192.14
must meet the requirements of this subpart
specifically applicable to pipelinesingtalled
before August 1, 1971, and al other
applicable requirements within 1 year after the
pipeineisreadied for service. However, the
requirements of this subpart specifically
applicable to pipelinesinstalled after July 31,
1971, apply if the pipdine substantially meets
those requirements before it is readied for
service or it isa segment which is replaced,
relocated, or substantially altered.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-30, 42 FR 60146,
Nov. 25, 1977]
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8§192.453 General.

The corrosion control procedures required
by §192.605(b)(2), including those for the
design, ingtallation, operation, and
maintenance of cathodic protection systems,
must be carried out by, or under the direction
of, aperson qualified in pipeine corrosion
control methods.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-71, 59 FR 6575,
Feb. 11, 1994]

8192.455 External corrosion control:
Buried or submerged pipelinesinstalled
after July 31, 1971.

(2) Except as provided in paragraphs (b),
(c), and (f) of this section, each buried or
submerged pipdine installed after July 31,
1971, must be protected against external
corrosion, including the following:

(2) It must have an external protective
coating meeting the requirements of 8192.461.

(2) It must have a cathodic protection
system designed to protect the pipdinein
accordance with this subpart, installed and
placed in operation within 1 year after
completion of construction.

(b) An operator need not comply with
paragraph (@) of this section, if the operator
can demondtrate by tests, investigation, or
experience in the area of application,
including, asa minimum, soil resistivity
measurements and tests for corrosion
accelerating bacteria, that a corrosive
environment does not exist. However, within
6 months after an installation made pursuant
to the preceding sentence, the operator shall
conduct tests, including pipe-to-soil potential
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measurements with respect to either a
continuous reference el ectrode or an electrode
using close spacing, not to exceed 20 feet (6
meters), and soil resistivity measurements at
potential profile peak locations, to adequately
evaluate the potential profile along the entire
pipdine. If thetests made indicate that a
corrosive condition exists, the pipeline must be
cathodically protected in accordance with
paragraph (a)(2) of this section.

(c) An operator need not comply with
paragraph (@) of this section, if the operator
can demonstrate by tests, investigation, or
experience that-

(1) For acopper pipeine, acorrosive
environment does not exist; or

(2) For atemporary pipeline with an
operating period of service not to exceed 5
years beyond installation, corrasion during the
5-year period of service of the pipeinewill not
be detrimental to public safety.

(d) Notwithstanding the provisions of
paragraph (b) or (c) of thissection, if a
pipelineis externally coated, it must be
cathodically protected in accordance with
paragraph (a)(2) of this section.

(&) Aluminum may not beingalled in a
buried or submerged pipelineif that aluminum
is exposed to an environment with a natural
pH in excess of 8, unlesstests or experience
indicate its suitability in the particular
environment involved.

(f) This section does not apply to
eectrically isolated, metal alloy fittingsin
plastic pipdines, if:

(2) For the sizefitting to be used, an
operator can show by test, investigation, or
experience in the area of application that
adeguate corrosion control is provided by the
alloy composition; and

(2) Thefitting is designed to prevent
leakage caused by localized corrosion pitting.
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[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-28, 42 FR 35654,
July 11, 1977, Amdt. 192-39, 47 FR 9842,
Mar. 8, 1982; Amdt. 192-78, 61 FR 28770,
June 6, 1996; Amdt. 192-85, 63 FR 37500,
July 13, 1998]

8192.457 External corrosion control:
Buried or submerged pipelinesinstalled
before August 1, 1971.

(a) Except for buried piping at
compressor, regulator, and measuring stations,
each buried or submerged transmission line
installed before August 1, 1971, that hasan
effective external coating must be cathodically
protected along the entire area that is
effectively coated, in accordance with this
subpart. For the purposes of this subpart, a
pipeline does not have an effective external
coating if its cathodic protection current
requirements are substantially the same asiif it
were bare. The operator shall make teststo
determine the cathodic protection current
requirements.

(b) Except for cast iron or ductileiron,
each of the following buried or submerged
pipelinesinstalled before August 1, 1971,
must be cathodically protected in accordance
with this subpart in areasin which active
corrosion is found:

(1) Bare or ineffectively coated
transmisson lines.

(2) Bare or coated pipes at compressor,
regulator, and measuring stations.

(3) Bare or coated distribution lines.

The operator shall determine the areas of
active corrosion by electrical survey, or where
electrical survey isimpractical, by the study of
corrosion and leak history records, by leak
detection survey, or by other means.
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(c) For the purpose of this subpart, active
Corrosion means continuing corrosion which,
unless controlled, could result in a condition
that is detrimental to public safety.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978]

§192.459 External corrosion control:
Examination of buried pipeline when
exposed.

Whenever an operator has knowledge that
any portion of aburied pipeineis exposed, the
exposed portion must be examined for
evidence of external corrosion if the pipeis
bare, or if the coating is deteriorated. |If
external corrosion isfound, remedial action
must be taken to the extent required by
§192.483 and the applicable paragraphs of
§8192.485, 192.487, or 192.4809.

8192.461 External corrosion control:
Protective coating.

(a) Each external protective coating,
whether conductive or insulating, applied for
the purpose of external corrosion control
must—

(1) Be applied on a properly prepared
surface;

(2) Have sufficient adhesion to the metal
surface to effectively resist underfilm
migration of moisture;

(3) Be sufficiently ductileto resist
cracking;

(4) Have sufficient strength to resist
damage due to handling and soil stress; and,
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(5) Have properties compatible with any
supplemental cathodic protection.

(b) Each external protective coating which
isan dectrically insulating type must
also have low moisture absorption and high
electrical resistance.

(c) Each external protective coating must
be inspected just prior to lowering the pipe
into the ditch and backfilling, and any damage
detrimental to effective corrosion control must
be repaired.

(d) Each external protective coating must
be protected from damage resulting from
adverse ditch conditions or damage from
supporting blocks.

(e) If coated pipeisingalled by boring,
driving, or other smilar method, precautions
must be taken to minimize damage to the
coating during installation.

8192.463 External corrosion control:
Cathodic protection.

(a) Each cathodic protection system
required by this subpart must provide a level
of cathodic protection that complies with one
or more of the applicable criteria contained in
Appendix D of this part. If none of these
criteriais applicable, the cathodic protection
system must provide alevel of cathodic
protection at least equal to that provided by
compliance with one or more of these criteria.

(b) If amphoteric metalsareincluded in a
buried or submerged pipdine containing a
metal or different anodic potential—

(1) The amphoteric metals must be
electrically isolated from the remainder of the
pipeline and cathodically protected; or

(2) The entire buried or submerged
pipeline must be cathodically protected at a
cathodic potential that meets the requirements
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of Appendix D of this part for amphoteric
metals.

(c) The amount of cathodic protection
must be controlled so as not to damage the
protective coating or the pipe.

8192.465 External corrosion control:
Monitoring.

(a) Each pipdinethat isunder cathodic
protection must be tested at |east once each
calendar year, but with intervals not exceeding
15 months, to determine whether the cathodic
protection meets the requirements of
§192.463. However, if tests at those intervals
areimpractical for separately protected short
sections of mains or transmission lines, not in
excess of 100 feet (30 meters), or separately
protected service lines, these pipelines may be
surveyed on a sampling basis. At least 10
percent of these protected structures,
distributed over the entire system must be
surveyed each calendar year, with a different
10 percent checked each subsequent year, so
that the entire system is tested in each 10-year
period.

(b) Each cathodic protection rectifier or
other impressed current power source must be
inspected six times each calendar year, but
with intervals not exceeding 2% months, to
insure that it is operating.

(c) Each reverse current switch, each
diode, and each interference bond whose
failure would jeopardize structure protection
must be eectrically checked for proper
performance six times each calendar year, but
with intervals not exceeding 2%2 months. Each
other interference bond must be checked at
least once each calendar year, but with
intervals not exceeding 15 months.
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(d) Each operator shall take prompt
remedial action to correct any deficiencies
indicated by the monitoring.

(e) After theinitial evaluation required by
paragraphs (b) and (c) of §192.455 and
paragraph (b) of 8192.457, each operator
shall, at intervals not exceeding 3 years,
reevaluate its unprotected pipdines and
cathodically protect them in accordance with
this subpart in areasin which active corrosion
isfound. The operator shall determinethe
areas of active corrosion by eectrical survey,
or where dectrical survey isimpractical, by
the study of corrosion and leak history
records, by leak detection survey, or by other
means.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-27, 41 FR 34598,
Aug. 16, 1976; Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978; Amdt. 192-35, 44 FR 75381,
Dec. 20, 1979; Amdt. 192-35A, 45 FR 23441,
Apr. 7, 1980; Amdt. 192-85, 63 FR 37500,
July 13, 1998]

8§192.467 External corrosion control:
Electrical isolation.

(a) Each buried or submerged pipeline
must be electrically isolated from other
underground metallic structures, unlessthe
pipeine and the other structures are
electrically interconnected and cathodically
protected as a single unit.

(b) One or more insulating devices must be
installed where dectrical isolation of a portion
of apipdineis necessary to facilitate the
application of corrosion control.

(c) Except for unprotected copper inserted
in aferrous pipe, each pipdine must be
eectrically isolated from metallic casings that

192CODE.DOC
DT (Revised) 7/98

are apart of the underground system.
However, if isolation is not achieved because
it isimpractical, other measures must be taken
to minimize corrosion of the pipelineinsde the
casing.

(d) Inspection and dectrical tests must be
made to assure that electrical isolation is
adequate.

(e) An insulating device may not be
ingtalled in an area where a combustible
atmosphere is anticipated unless precautions
are taken to prevent arcing.

(f) Where apipdineislocated in close
proximity to electrical transmission tower
footings, ground cables or counterpoise, or in
other areas where fault currents or unusual
risk of lightning may be anticipated, it must be
provided with protection against damage due
to fault currents or lightning, and protective
measures must also be taken at insulating
devices.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978]

8192.469 External corrosion control: Test
stations.

Each pipeline under cathodic protection
required by this subpart must have sufficient
test stations or other contact points for
electrical measurement to determine the
adequacy of cathodic protection.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-27, 41 FR 34606,
Aug. 16, 1976]
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8192.471 External corrosion control: Test
leads.

(a) Each test lead wire must be connected
to the pipeline so asto remain mechanically
secure and eectrically conductive.

(b) Each test lead wire must be attached to
the pipdine so asto minimize stress
concentration on the pipe.

(c) Each bared test lead wire and bared
metallic area at point of connection to the
pipeine must be coated with an eectrical
insulating material compatible with the pipe
coating and the insulation on the wire.

8192.473 External corrosion control:
Interference currents.

(a) Each operator whose pipeline system is
subjected to stray currents shall have in effect
a continuing program to minimize the
detrimental effects of such currents.

(b) Each impressed current type cathodic
protection system or galvanic anode system
must be designed and installed so asto
minimize any adverse effects on existing
adjacent underground metallic structures.
[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978]

8192.475 Internal corrosion control:
General.

(a) Corrosive gas may not be transported
by pipdine, unless the corrosive effect of the
gas on the pipdine has been investigated and
steps have been taken to minimize internal
corrosion.
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(b) Whenever any pipeisremoved from a
pipdine for any reason, theinternal surface
must be inspected for evidence of corrosion.
If internal corrosion isfound—

(2) The adjacent pipe must be investigated
to determine the extent of internal corrosion:

(2) Replacement must be made to the
extent required by the applicable paragraphs of
§8192.485, 192.487, or 192,489; and,

(3) Steps must be taken to minimize the
internal corrosion.

(c) Gas containing more than 0.25 grain of
hydrogen sulfide per 100 cubic feet (5.8
milligrams/m®) at standard conditions (4 parts
per million) may not be stored in pipe-type or
bottle-type holders.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978; Amdt. 192-78, 61 FR 28770,
June 6, 1996; Amdt. 192-85, 63 FR 37500,
July 13, 1998]

8192.477 Internal corrosion control:
Monitoring.

If corrosive gasis being transported,
coupons or other suitable means must be used
to determine the effectiveness of the steps
taken to minimize internal corroson. Each
coupon or other means of monitoring internal
corrosion must be checked two times each
calendar year, but with interval not exceeding
7%2 months.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978]
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8192.479 Atmospheric corrosion control;
General.

(@) Pipdinesingalled after July 31, 1971.
Each aboveground pipeline or portion of a
pipdineinsalled after July 31, 1971 that is
exposed to the atmosphere must be cleaned
and either coated or jacketed with a material
suitable for the prevention of atmospheric
corrosion. An operator need not comply with
this paragraph, if the operator can demonstrate
by test, investigation, or experience in the area
of application, that a corrosve atmosphere
does not exist.

(b) Pipelinesinstalled before August 1,
1971. Each operator having an aboveground
pipdineor portion of apipdineingalled
before August 1, 1971 that is exposed to the
atmosphere, shall—

(1) Determine the areas of atmaospheric
corrosion on the pipding;

(2) If atmospheric corrosion is found, take
remedial measures to the extent required by
the applicable paragraphs of §8192.485,
192.487, or 192.489; and,

(3) Clean and either coat or jacket the
areas of atmaospheric corrosion on the pipeline
with a material suitable for the prevention of
atmospheric corrosion.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978]

8192.481 Atmospheric corrosion control:
Monitoring.

After meeting the requirements of
8192.479 (a) and (b), each operator shall, at
intervals not exceeding 3 years for onshore
pipeine and at least once each calendar year,
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but with intervals not exceeding 15 months,
for offshore pipelines, reevaluate each pipeline
that is exposed to the atmosphere and take
remedial action whenever necessary to
maintain protection againgt atmospheric
corrosion.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-27, 41 FR 34598,
Aug. 16, 1976; Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978]

8192.483 Remedial measures. General.

(a) Each segment of metallic pipe that
replaces pipe removed from a buried or
submerged pipeline because of externa
corrosion must have a properly prepared
surface and must be provided with an external
protective coating that meets the requirements
of §192.461.

(b) Each segment of metallic pipe that
replaces pipe removed from a buried or
submerged pipeline because of external
corrosion must be cathodically protected in
accordance with this subpart.

(c) Except for cast iron or ductileiron
pipe, each segment of buried or submerged
pipethat isrequired to be repaired because of
external corrosion must be cathodically
protected in accordance with this subpart.

8192.485 Remedial measures:
Transmission lines.

(a) General corrosion. Each segment of
transmission line with general corroson and
with aremaining wall thicknessless than that
required for the maximum allowable operating
pressure of the pipeline must be replaced or
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the operating pressure reduced commensurate
with the strength of the pipe based on actual
remaining wall thickness. However, if the area
of general corrosion issmall, the corroded
pipe may berepaired. Corrosion pitting so
closdaly grouped as to affect the overall

strength of the pipeis considered general
corrosion for the purpose of this paragraph.

(b) Localized corrosion pitting. Each
segment of transmission line pipe with
localized corrosion pitting to a degree where
leakage might result must be replaced or
repaired, or the operating pressure must be
reduced commensurate with the strength of
the pipe, based on the actua remaining wall
thicknessin the pits.

(c) Under paragraphs (a) and (b) of this
section, the strength of pipe based on actual
remaining wall thickness may be determined
by the procedurein ASME/ANSI B31G or the
procedure in AGA Pipeline Research
Committee Project PR 3-805 (with
RSTRENG disk). Both procedures apply to
corroded regions that do not penetrate the
pipe wall, subject to the limitations prescribed
in the procedures.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978; Amdt. 192-78, 61 FR 28770,
June 6, 1996]

8192.487 Remedial measures; Distribution
linesother than cast iron or ductileiron
lines.

(a) General corrosion. Except for cast
iron or ductile iron pipe, each segment of
generally corroded distribution line pipe with a
remaining wall thickness less than that
required for the maximum allowable operating
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pressure of the pipeline, or aremaining wall
thickness less than 30 percent of the nominal
wall thickness, must be replaced. However, if
the area of general corrosion issmall, the
corroded pipe may be repaired. Corrosion
pitting so closely grouped asto affect the
overall strength of the pipeis consdered
general corrosion for the purpose of this
paragraph.

(b) Localized corrosion pitting. Except for
cast iron or ductileiron pipe, each segment of
distribution line pipe with localized corrosion
pitting to a degree where leakage might result
must be replaced or repaired.

8192.489 Remedial measures. Cast iron
and ductileiron pipelines.

(a) General graphitization. Each segment
of cast iron or ductile iron pipe on which
genera graphitization isfound to a degree
where a fracture or any leakage might result,
must be replaced.

(b) Localized graphitization. Each
segment of cast iron or ductileiron pipe on
which localized graphitization isfound to a
degree where any leakage might result, must
be replaced or repaired, or sealed by internal
sealing methods adequate to prevent or arrest
any leakage.

8192.491 Corrosion control records.

(a) Each operator shall maintain records or
maps to show the location of cathodically
protected piping, cathodic protection facilities,
galvanic anodes, and neighboring structures
bonded to the cathodic protection system.
Records or maps showing a stated number of
anodes, ingtaled in a stated manner or
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gpacing, need not show specific distances to
each buried anode.

(b) Each record or map required by
paragraph (a) of this section must be retained
for aslong asthe pipdine remainsin service.

(c) Each operator shall maintain arecord
of each test, survey, or inspection required by
this subpart in sufficient detail to demonstrate
the adequacy of corrosion control measures or
that a corrosive condition does not exist.

These records must be retained for at least 5
years, except that records related to
§8192.465(a) and (€) and 192.475(b) must be
retained for aslong asthe pipdineremainsin
service.

[Amdt. 192-4, 36 FR 12297, June 30, 1971,
as amended by Amdt. 192-33, 43 FR 39389,
Sept. 5, 1978; Amdt. 192-78, 61 FR 28770,
June 6, 1996]

Subpart J-Test Requirements
§192.501 Scope.

This subpart prescribes minimum |leak-test
and strength-test requirements for pipelines.

8192.503 General requirements.

() No person may operate a new segment
of pipeling, or return to service a segment of
pipeline that has been relocated or replaced,
until—

(2) It has been tested in accordance with
this subpart and 8192.619 to substantiate the
maximum allowabl e operating pressure; and

(2) Each potentially hazardous leak has
been located and eliminated.
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(b) The test medium must beliquid, air,
natura gas, or inert gasthat is-

(1) Compatible with the material of which
the pipelineis constructed,

(2) Relatively free of sedimentary
materials, and,

(3) Except for natural gas, nonflammable.

(c) Except as provided in 8192.505(a), if
air, natural gas, or inert gasis used asthe test
medium, the following maximum hoop stress
limitations apply:

Maximum hoop stress allowed as

Class percentage of SMYS
location Natural gas Air or inert gas
1 80 80
2 30 75
3 30 50
4 30 40

(d) Each joint used to tiein a test segment
of pipelineis excepted from the specific test
requirements of this subpart, but each non-
welded joint must be leak tested at not less
than its operating pressure.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988;
Amdt. 192-60, 53 FR 36028, Sept. 16, 1988;
Amdt. 192-60A, 54 FR 5485, Feb. 3, 1989]

§192.505 Strength test requirementsfor
stedl pipelineto operate at a hoop stress of
30 percent or more of SMYS.

(a) Except for service lines, each segment
of asted pipeinethat isto operate at a hoop
stress of 30 percent or more of SMY S must be
strength tested in accordance with this section
to substantiate the proposed maximum
allowable operating pressure. In addition, in a
Class 1 or Class 2 location, if thereisa
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building intended for human occupancy within
300 feet (91 meters) of apipdine, a
hydrostatic test must be conducted to a test
pressure of at least 125 percent of maximum
operating pressure on that segment of the
pipeine within 300 feet (91 meters) of such a
building, but in no event may the test section
be less than 600 feet (183 meters) unless the
length of the newly installed or rel ocated pipe
islessthan 600 feet (183 meters). However,
if the buildings are evacuated while the hoop
stress exceeds 50 percent of SMY'S, air or
inert gas may be used as the test medium.

(b) InaClass 1 or Class 2 location, each
compressor station, regulator station, and
measuring station, must be tested to at least
Class 3 location test requirements.

(c) Except as provided in paragraph (e) of
this section, the strength test must be
conducted by maintaining the pressure at or
above the test pressure for at least 8 hours.

(d) If acomponent other than pipeisthe
only item being replaced or added to a
pipdine, a strength test after installation is not
required, if the manufacturer of the component
certifies that—

(1) The component was tested to at least
the pressure required for the pipeline to which
it isbeing added; or

(2) The component was manufactured
under a quality control system that ensures
that each item manufactured is at least equal in
strength to a prototype and that the prototype
was tested to at least the pressure required for
the pipeline to which it is being added.

(e) For fabricated units and short sections
of pipe, for which a post ingtallation test is
impractical, a preingtalation strength test must
be conducted by maintaining the pressure for
at least 4 hours.
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[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.507 Test requirementsfor pipelines
to operate at a hoop stresslessthan 30
percent of SMY S and at or above 100 p.s.i.
(689 kPa) gage.

Except for service lines and plastic
pipdines, each segment of a pipdinethat isto
be operated at a hoop stress less than 30
percent of SMY S and at or above 100 p.s.i.
(689 kPa) gage must be tested in accordance
with the following:

(a) The pipeline operator must use a test
procedure that will ensure discovery of al
potentially hazardous leaks in the segment
being tested.

(b) If, during the test, the segment isto be
stressed to 20 percent or more of SMY S and
natural gas, inert gas, or air isthe test
medium—

(2) A leak test must be made at a pressure
between 100 p.s.i. (689 kPa) gage and the
pressure required to produce a hoop stress of
20 percent of SMYS; or

(2) Theline must be walked to check for
leaks while the hoop stressis held at
approximately 20 percent of SMYS.

(c) The pressure must be maintained at or
above the test pressure for at least 1 hour.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988;
Amdt. 192-85, 63 FR 37500, July 13, 1998]
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8192.509 Test requirementsfor pipelines
to operate below 100 p.s.i. (689 kPa) gage.

Except for service lines and plastic
pipdlines, each segment of a pipdine that isto
be operated below 100 p.s.i. (689 kPa) gage
must be leak tested in accordance with the
following:

(a) Thetest procedure used must ensure
discovery of al potentially hazardous leaksin
the segment being tested.

(b) Each main that isto be operated at less
than 1 p.si. (6.9 kPa) gage must be tested to
at least 10 p.s.i. (69 kPa) gage and each main
to be operated at or above 1 p.s.i. (6.9 kPa)
gage must be tested to at least 90 p.s.i. (621
kPa) gage.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.511 Test requirementsfor service
lines,

(a) Each segment of a service line (other
than plastic) must be leak tested in accordance
with this section before being placed in
service. If feasible, the service line connection
to the main must be included in the test; if not
feasible, it must be given a leakage test at the
operating pressure when placed in service.

(b) Each segment of a service line (other
than plastic) intended to be operated at a
pressure of at least 1 p.s.i. (6.9 kPa) gage but
not more than 40 p.s.i. (276 kPa) gage must
be given aleak test at a pressure of not less
than 50 p.s.i. (345 kPa) gage.

(c) Each segment of a service line (other
than plastic) intended to be operated at
pressures of more than 40 p.s.i. (276 kPa)

192CODE.DOC
DT (Revised) 7/98

gage must be tested to at least 90 p.s.i. (621
kPa) gage, except that each segment of the
sted service line stressed to 20 percent or
more of SMY S must be tested in accordance
with 8192.507 of this subpart.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-75, 61 FR 18512, Apr. 26, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.513 Test requirementsfor plastic
pipelines.

(a) Each segment of a plastic pipdine must
be tested in accordance with this section.

(b) Thetest procedure must insure
discovery of al potentially hazardous leaksin
the segment being tested.

(c) Thetest pressure must be at least 150
percent of the maximum operating pressure or
50 p.s.i. (345 kPa) gage, whichever is greater.
However, the maximum test pressure may not
be more than three times the pressure
determined under 8192.121, at a temperature
not less than the pipe temperature during the
test.

(d) During the test, the temperature of
thermoplastic material may not be more than
100°F (38°C), or the temperature at which the
material's long-term hydrostatic strength has
been determined under the listed specification,
whichever is greater.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-77, 61 FR 27789, June 3, 1996;
Amdt. 192-77A, 61 FR 45905, Aug. 30, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]



PART 192 - TRANSPORTATION OF NATURAL OR OTHER GASBY PIPELINE:
MINIMUM FEDERAL SAFETY STANDARDS

8192.515 Environmental protection and
safety requirements.

(a) In conducting tests under this subpart,
each operator shall insure that every
reasonabl e precaution is taken to protect its
employees and the general public during the
testing. Whenever the hoop stress of the
segment of the pipdine being tested will
exceed 50 percent of SMY'S, the operator
shall take all practicable steps to keep persons
not working on the testing operation outside
of the testing area until the pressureis reduced
to or below the proposed maximum allowable
operating pressure.

(b) The operator shall insure that the test
medium is disposed of in a manner that will
minimize damage to the environment.

8192.517 Records.

Each operator shall make, and retain for
the useful life of the pipeline, arecord of each
test performed under §8192.505 and 192.507.
The record must contain at least the following
information:

(a) The operator's name, the name of the
operator's employee responsible for making
the test, and the name of any test company
used.

(b) Test medium used.

(c) Test pressure.

(d) Test duration.

(e) Pressure recording charts, or other
record of pressure readings.

(f) Elevation variations, whenever
sgnificant for the particular test.

(g) Leaks and failures noted and their
disposition.
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Subpart K-Uprating
§192.551 Scope.

This subpart prescribes minimum
requirements for increasing maximum
allowable operating pressures (uprating) for
pipdines.

8192.553 General requirements.

(a) Pressureincreases. Whenever the
requirements of this subpart require that an
increase in operating pressure be madein
increments, the pressure must be increased
gradually, at arate that can be controlled, and
in accordance with the following:

(1) At the end of each incremental
increase, the pressure must be held constant
while the entire ssgment of the pipelinethat is
affected is checked for leaks.

(2) Each leak detected must be repaired
before a further pressure increase is made,
except that aleak determined not to be
potentially hazardous need not be repaired, if
it ismonitored during the pressure increase
and it does not become potentially hazardous.

(b) Records. Each operator who uprates a
segment of pipeline shall retain for the life of
the segment arecord of each investigation
required by this subpart, of all work
performed, and of each pressure test
conducted, in connection with the uprating.

(c) Written plan. Each operator who
uprates a segment of pipeline shall establish a
written procedure that will ensure that each
applicable requirement of this subpart is
complied with.

(d) Limitation on increase in maximum
allowable operating pressure. Except as
provided in 8192.555(c), a new maximum



PART 192 - TRANSPORTATION OF NATURAL OR OTHER GASBY PIPELINE:
MINIMUM FEDERAL SAFETY STANDARDS

allowabl e operating pressure established under
this subpart may not exceed the maximum that
would be allowed under this part for a new
segment of pipeline constructed of the same
materialsin the same location. However,
when uprating a sted pipeline, if any variable
necessary to determine the design pressure
under the design formula (8192.105) is
unknown, the MAOP may beincreased as
provided in 8192.619(a)(1).

[Amdt. 192-78, 61 FR 28770, June 6, 1996]

8192.555 Upratingto a pressurethat will
produce a hoop stress of 30 percent or
more of SMYSin steel pipelines.

(a) Unless the requirements of this section
have been met, no person may subject any
segment of a steel pipelineto an operating
pressure that will produce a hoop stress of 30
percent or more of SMY S and that is above
the established maximum allowable operating
pressure.

(b) Before increasing operating pressure
above the previoudy established maximum
allowable operating pressure the operator
shal:

(1) Review the design, operating, and
maintenance history and previous testing of
the segment of pipeline and determine whether
the proposed increase is safe and consistent
with the requirements of this part; and

(2) Make any repairs, replacements, or
aterationsin the segment of pipelinethat are
necessary for safe operation at the increased
pressure.

(c) After complying with paragraph (b) of
this section, an operator may increase the
maximum allowable operating pressure of a
segment of pipeline constructed before
September 12, 1970, to the highest pressure
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that is permitted under 8192.619, using astest
pressure the highest pressure to which the
segment of pipeline was previoudy subjected
(either in a strength test or in actual
operation).

(d) After complying with paragraph (b) of
this section, an operator that does not qualify
under paragraph (c) of this section may
increase the previoudy established maximum
allowable operating pressure if at least one of
the following requirementsis met:

(1) The segment of pipdineis successfully
tested in accordance with the requirements of
this part for a new line of the same material in
the same location.

(2) An increased maximum allowable
operating pressure may be established for a
segment of pipelinein a Class 1 location if the
line has not previoudy been tested, and if:

() It isimpractical to test it in accordance
with the requirements of this part;

(if) The new maximum operating pressure
does not exceed 80 percent of that allowed for
anew line of the same design in the same
location; and,

(iii) The operator determines that the new
maximum allowable operating pressureis
consistent with the condition of the segment of
pipdine and the design requirements of this
part.

(e) Where a segment of pipdineis uprated
in accordance with paragraph (c) or (d)(2) of
this section, the increase in pressure must be
made in increments that are equal to:

(1) 10 percent of the pressure before the
uprating; or

(2) 25 percent of the total pressure
increase, whichever produces the fewer
number of increments.
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§192.557 Uprating: Steel pipelinesto a
pressurethat will produce a hoop stressless
than 30 percent of SMYS: plastic, cast

iron, and ductileiron pipelines.

(a) Unless the requirements of this section
have been met, no person may subject:

(1) A segment of stedl pipelineto an
operating pressure that will produce a hoop
stress less than 30 percent of SMY S and that
is above the previoudy established maximum
allowabl e operating pressure; or

(2) A plastic, cast iron, or ductileiron
pipeline segment to an operating pressure that
is above the previoudy established maximum
allowable operating pressure.

(b) Before increasing operating pressure
above the previoudy established maximum
allowable operating pressure, the operator
shal:

(1) Review the design, operating, and
maintenance history of the segment of
pipdine

(2) Make a leakage survey (if it has been
more than 1 year since the last survey) and
repair any leaks that are found, except that a
leak determined not to be potentially
hazardous need not berepaired, if itis
monitored during the pressure increase and it
does not become potentially hazardous;

(3) Make any repairs, replacements, or
dterationsin the segment of pipelinethat are
necessary for safe operation at the increased
pressure;

(4) Reinforce or anchor offsets, bends and
dead ends in pipe joined by compression
couplings or bell and spigot joints to prevent
failure of the pipejoint, if the offset, bend, or
dead end is exposed in an excavation;

(5) Isolate the segment of pipdinein
which the pressure is to be increased from any
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adjacent segment that will continue to be
operated at alower pressure; and,

(6) If the pressurein mains or service lines,
or both, isto be higher than the pressure
ddivered to the customer, install a service
regulator on each service line and test each
regulator to determinethat it is functioning.
Pressure may be increased as necessary to test
each regulator, after aregulator has been
installed on each pipdine subject to the
increased pressure.

(c) After complying with paragraph (b) of
this section, theincrease in maximum
allowabl e operating pressure must be made in
increments that are equal to 10 p.s.i. (69 kPa)
gage or 25 percent of the total pressure
increase, whichever produces the fewer
number of increments. Whenever the
requirements of paragraph (b)(6) of this
section apply, there must be at |east two
approximately equal incremental increases.

(d) If records for cast iron or ductileiron
pipeine facilities are not complete enough to
determine stresses produced by internal
pressure, trench loading, rolling loads, beam
stresses, and other bending loads, in evaluating
the level of safety of the pipeline when
operating at the proposed increased pressure,
the following procedures must be followed:

() In estimating the stresses, if the
original laying conditions cannot be
ascertained, the operator shall assume that
cast iron pipe was supported on blocks with
tamped backfill and that ductile iron pipe was
laid without blocks with tamped backfill.

(2) Unless the actual maximum cover
depth is known, the operator shall measure the
actual cover in at least three places where the
cover ismost likely to be greatest and shall
use the greatest cover measured.

(3) Unless the actual nominal wall
thickness is known, the operator shall
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determine the wall thickness by cutting and
measuring coupons from at least three
separate pipe lengths. The coupons must be
cut from pipe lengths in areas where the cover
depth ismost likely to be the greatest. The
average of all measurements taken must be
increased by the allowance indicated in the
following table:

Allowance (inches) (millimeters)

Pipesize Cast iron pipe Ductile

(inches) iron
(millimeters) Pit Centrifugally pipe
cast cast pipe
pipe

3to8 0.075 | 0.065 (1.65) 0.065

(76 10203) | (1.91) (1.65)
10t012 |0.08 |0.07(1.78) 0.07
(254 10 305) | (2.03) (1.78)
14t024 | 008 | 0.08(2.03) 0.075
(356 t0 610) | (2.03) (2.03)
30t042 | 009 | 0.09(2.29 0.075
(762 to 1067) | (2.29) (1.91)
48 0.09 | 0.09(2.29) 0.08
(1219) (2.29) (2.03)

54t060 | 0.09
(1372t0 | (2.29)
1524)

(4) For cast iron pipe, unlessthe pipe
manufacturing process is known, the operator
shall assume that the pipeis pit cast pipe with
a burgting tensile strength of 11,000 p.s.i. (76
MPa) gage and a modul us of rupture of
31,000 p.si. (214 MPa) gage.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989;
Amdt. 192-85, 63 FR 37500, July 13, 1998]
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Subpart L—Operations
§192.601 Scope.

This subpart prescribes minimum
requirements for the operation of pipeline
facilities.

8192.603 General provisions.

(a) No person may operate a segment of
pipdine unlessit is operated in accordance
with this subpart.

(b) Each operator shall keep records
necessary to administer the procedures
established under §192.605.

(c) The Administrator or the State Agency
that has submitted a current certification under
the pipdine safety laws (49 U.S.C. 60101, et
seg.) with respect to the pipdine facility
governed by an operator's plans and
procedures may, after notice and opportunity
for hearing as provided in 49 CFR 190.237 or
the relevant State procedures, require the
operator to amend its plans and procedures as
necessary to provide areasonable level of
safety.

[35 FR 13257, Aug. 9, 1970, as amended by
192-66, 56 FR 31087, July 9, 1991; Amdt.
192-71, 59 FR 6575, Feb. 11, 1994; Amdit.
192-75, 61 FR 18512, Apr. 26, 1996]

8192.605 Procedural manual for
operations, maintenance, and emergencies.

Each operator shall include the following
in its operating and maintenance plan:

(a) General. Each operator shall prepare
and follow for each pipdine, a manual of
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written procedures for conducting operations
and maintenance activities and for emergency
response. For transmission lines, the manual
must also include procedures for handling
abnormal operations. This manual must be
reviewed and updated by the operator at
intervals not exceeding 15 months, but at least
once each calendar year. This manual must be
prepared before operations of a pipeline
system commence. Appropriate parts of the
manual must be kept at locations where
operations and maintenance activities are
conducted.

(b) Maintenance and normal operations.
The manual required by paragraph (a) of this
section must include procedures for the
following, if applicable, to provide safety
during maintenance and operations.

(1) Operating, maintaining, and repairing
the pipeline in accordance with each of the
requirements of this subpart and Subpart M of
this part.

(2) Controlling corrosion in accordance
with the operations and maintenance
requirements of Subpart | of this part.

(3) Making construction records, maps,
and operating history available to appropriate
operating personnd.

(4) Gathering of data needed for reporting
incidents under Part 191 of this chapter in a
timely and effective manner.

(5) Starting up and shutting down any part
of the pipeline in amanner designed to assure
operation within the MAOP limits prescribed
by this part, plus the build-up allowed for
operation of pressure-limiting and control
devices.

(6) Maintaining compressor stations,
including provisions for isolating units or
sections of pipe and for purging before
returning to service.
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(7) Starting, operating and shutting down
gas compressor units.

(8) Periodically reviewing the work done
by operator personnel to determine the
effectiveness and adequacy of the procedures
used in normal operation and maintenance and
modifying the procedure when deficiencies are
found.

(9) Taking adequate precautionsin
excavated trenches to protect personnel from
the hazards of unsafe accumulations of vapor
or gas, and making available when needed at
the excavation, emergency rescue equipment,
including a breathing apparatus and, a rescue
harness and line.

(10) Systematic and routine testing and
inspection of pipe-type or bottle-type holders
including—

() Provision for detecting external
corrosion before the strength of the container
has been impaired;

(i1) Periodic sampling and testing of gasin
storage to determine the dew point of vapors
contained in the stored gas which, if
condensed, might cause internal corrosion or
interfere with the safe operation of the storage
plant; and,

(i11) Periodic inspection and testing of
pressure limiting equi pment to determine that
it isin safe operating condition and has
adequate capacity.

(c) Abnormal operation. For transmission
lines, the manual required by paragraph (a) of
this section must include procedures for the
following to provide safety when operating
design limits have been exceeded:

(1) Responding to, investigating, and
correcting the cause of:

(1) Unintended closure of valves or
shutdowns;

(i) Increase or decrease in pressure or
flow rate outside normal operating limits;
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(i11) Loss of communications,

(iv) Operation of any safety device; and,

(v) Any other foreseeable malfunction of a
component, deviation from normal operation,
or personnel error, which may result in a
hazard to persons or property.

(2) Checking variations from normal
operation after abnormal operation has ended
at sufficient critical locations in the system to
determine continued integrity and safe
operation.

(3) Notifying responsible operator
personne when notice of an abnormal
operation isreceived.

(4) Periodically reviewing the response of
operator personnéd to determine the
effectiveness of the procedures controlling
abnormal operation and taking corrective
action where deficiencies are found.

(5) Therequirements of this paragraph (c)
do not apply to natural gas distribution
operators that are operating transmission lines
in connection with thelr distribution system.

(d) Safety-related condition reports. The
manual required by paragraph (a) of this
section must include instructions enabling
personnel who perform operation and
mai ntenance activities to recognize conditions
that potentially may be safety-related
conditions that are subject to the reporting
requirements of 8191.23 of this subchapter.

(e) Surveillance, emergency response, and
accident investigation. The procedures
required by 88192.613(a), 192.615, and
192.617 must be included in the manual
required by paragraph (a) of this section.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-59, 53 FR 24942, July 1,1988;
Amdt. 192-59C, 53 FR 26560, July 13, 1988;
Amdt. 192-71, 59 FR 6579, Feb. 11, 1994;
Amdt. 192-71A, 60 FR 14381, Mar. 17, 1995]

192CODE.DOC
DT (Revised) 7/98

§192.607 [Removed and Reserved]

[35 FR 13257, Aug. 10, 1970, as amended by
Amdt. 192-5, 36 FR 18194, Sept. 10, 1971;
Amdt. 192-78, 61 FR 28770, June 6, 1996]

8192.609 Changein classlocation:
Required study.

Whenever an increasein population
density indicates a change in class location for
a segment of an existing sted pipeline
operating at a hoop stress that is more than 40
percent of SMY'S, or indicates that the hoop
stress corresponding to the established
maximum allowable operating pressure for a
segment of existing pipelineisnot
commensurate with the present class location,
the operator shall immediately make a study to
determing;

(a) The present class location for the
segment involved.

(b) The design, construction, and testing
procedures followed in the original
construction, and a comparison of these
procedures with those required for the present
class location by the applicable provisions of
this part.

(c) The physical condition of the segment
to the extent it can be ascertained from
available records;

(d) The operating and maintenance history
of the segment;

(e) The maximum actual operating
pressure and the corresponding operating
hoop stress, taking pressure gradient into
account, for the segment of pipeline involved,;
and,

(f) The actual area affected by the
population density increase, and physical
barriers or other factors which may limit
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further expansion of the more densely
populated area.

8192.611 Changein classlocation:
Confirmation or revision of maximum
allowable operating pressure.

(a) If the hoop stress corresponding to the
established maximum allowable operating
pressure of a segment of pipdineis not
commensurate with the present class location,
and the segment isin satisfactory physical
condition, the maximum allowable operating
pressure of that segment of pipeine must be
confirmed or revised according to one of the
following requirements:

(2) If the segment involved has been
previoudly tested in place for a period of not
less than 8 hours, the maximum allowable
operating pressureis 0.8 times the test
pressure in Class 2 locations, 0.667 times the
test pressurein Class 3 locations, or 0.555
times the test pressurein Class 4 locations.
The corresponding hoop stress may not
exceed 72 percent of the SMY S of the pipein
Class 2 locations, 60 percent of SMYSin
Class 3 locations, or 50 percent of SMYSin
Class 4 locations.

(2) The maximum allowable operating
pressure of the segment involved must be
reduced so that the corresponding hoop stress
isnot more than that alowed by this part for
new segments of pipdinesin the existing class
location.

(3) The segment involved must be tested
in accordance with the applicable requirements
of Subpart J of this part, and its maximum
allowabl e operating pressure must then be
established according to the following criteria:

(1) The maximum allowable operating
pressure after the requalification test is0.8
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times the test pressure for Class 2 locations,
0.667 timesthe test pressure for Class 3
locations, and 0.555 times the test pressure for
Class 4 locations.

(i) The corresponding hoop stress may
not exceed 72 percent of the SMY S of the
pipein Class 2 locations, 60 percent of SMY S
in Class 3 locations, or 50 percent of SMYSin
Class 4 locations.

(b) The maximum allowable operating
pressure confirmed or revised in accordance
with this section, may not exceed the
maximum allowabl e operating pressure
established before the confirmation or
revison.

(c) Confirmation or revision of the
maximum allowable operating pressure of a
segment of pipdinein accordance with this
section does not preclude the application of
§8192.553 and 192.555.

(d) Confirmation or revision of the
maximum allowable operating pressure that is
required as aresult of a study under §192.609
must be completed within 18 months of the
changein classlocation. Pressure reduction
under paragraph (a)(1) or (2) of this section
within the 18-month period does not preclude
establishing a maximum allowabl e operating
pressure under paragraph (a)(3) of this section
at alater date.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-5, 36 FR 18195, Sept. 10, 1971,
Amdt. 192-53, 51 FR 34987, Oct. 1, 1986;
Amdt. 192-63, 54 FR 24173, June 6, 1989;
Amdt. 192-78, 61 FR 28770, June 6, 1996]



PART 192 - TRANSPORTATION OF NATURAL OR OTHER GASBY PIPELINE:
MINIMUM FEDERAL SAFETY STANDARDS

8192.612 Underwater inspection and
reburial of pipeinesin the Gulf of Mexico
and itsinlets.

(a) Each operator shall, in accordance with
this section, conduct an underwater inspection
of its pipelinesin the Gulf of Mexico and its
inlets. Theinspection must be conducted after
October 3, 1989 and before November 16,
1992.

(b) If, asaresult of an ingpection under
paragraph (@) of this section, or upon
notification by any person, an operator
discoversthat apipelineit operatesis exposed
on the seabed or constitutes a hazard to
navigation, the operator shall—

(1) Promptly, but not later than 24 hours
after discovery, notify the National Response
Center, telephone; 1-800-424-8802 of the
location, and, if available, the geographic
coordinates of that pipeling;

(2) Promptly, but not later than 7 days
after discovery, mark the location of the
pipeine in accordance with 33 CFR Part 64 at
the ends of the pipdine segment and at
intervals of not over 500 yards (457 meters)
long, except that a pipdine segment less than
200 yards (183 meters) long need only be
marked at the center; and,

(3) Within 6 months after discovery, or not
later than November 1 of the following year if
the 6 month period is later than November 1
of the year the discovery is made, place the
pipeine so that the top of the pipeis 36 inches
(914 millimeters) bel ow the seabed for normal
excavation or 18 inches (457 millimeters) for
rock excavation.

[Amdt. 192-67, 56 FR 63764, Dec. 5, 1991 as
amended by Amdt. 192-85, 63 FR 37500, July
13, 1998
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8192.613 Continuing surveillance.

(a) Each operator shall have a procedure
for continuing surveillance of itsfacilitiesto
determine and take appropriate action
concerning changesin class location, failures,
leakage history, corrosion, substantial changes
in cathodic protection requirements, and other
unusual operating and maintenance conditions.

(b) If asegment of pipdineis determined
to be in unsatisfactory condition but no
immediate hazard exists, the operator shall
initiate a program to recondition or phase out
the segment involved, or, if the segment
cannot be reconditioned or phased out, reduce
the maximum allowable operating pressure in
accordance with 8192.619(a) and (b).

§192.614 Damage prevention program.

() Except as provided in paragraphs (d)
and (e) of this section, each operator of a
buried pipeline shall carry out, in accordance
with this section, a written program to prevent
damage to that pipeine from excavation
activities. For the purpose of this section, the

teem  "excavation  activities'  includes
excavation, blasting, boring, tunneling,
backfilling, the removal of aboveground

structures by ether explosive or mechanical
means, and other earth moving operations.

(b) An operator may comply with any of
the requirements of paragraph (c) of this
section through participation in a public
service program, such as a one-call system,
but such participation does not relieve the
operator of responshility for compliance with
this section. However, an operator must
perform the duties of paragraph (c)(3) of this
section through participation in a one-call
system, if that one-call system is a qualified
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one-call system. In areas that are covered by
more than one qualified one-call system, an
operator need only join one of the qualified
one-call systems if there is a central telephone
number for excavators to call for excavation
activities, or if the one-call systems in those
areas communicate with one another. An
operator’s pipeline system must be covered by
a qualified one-call system where there is one
in place. For the purpose of this section, a
one-call system is considered a “qualified one-
cal system” if it meets the requirements of
section (b)(1) or (b)(2) of this section.

(1) The sate has adopted a one-call
damage prevention program under 8198.37 of
this chapter, or

(2) The one-call system:

(i) Is operated in accordance with §198.39
of this chapter;

(i) Provides a pipeline operator an
opportunity similar to a voluntary participant
to have a part in management responsibilities;
and

(ili) Assesses a participating pipeline
operator a fee that is proportionate to the
costs of the one-call system’s coverage of the
operator’s pipdine.

(0 The damage prevention program
required by paragraph (a) of this section must,
at aminimum:

(2) Include the identity, on a current bas's,
of persons who normally engage in excavation
activities in the area in which the pipeine is
located.

(2) Provides for natification of the public
in the vicinity of the pipdine and actua
notification of the persons identified in
paragraph (c)(1) of this section of the
following as often as needed to make them
aware of the damage prevention program:

(i) The program's existence and purpose;
and
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(i) How to learn the location of
underground pipelines before excavation
activities are begun.

(3) Provide a means of receiving and
recording notification of planned excavation
activities.

(4) If the operator has buried pipelines in
the area of excavation activity, provide for
actual notification of persons who give notice
of ther intent to excavate of the type of
temporary marking to be provided and how to
identify the markings.

(5) Provide for temporary marking of
buried pipelines in the area of excavation
activity before, as far as practical, the activity
begins.

(6) Provide as follows for inspection of
pipelines that an operator has reason to believe
could be damaged by excavation activities:

(1) The ingpection must be done as
frequently as necessary during and after the
activities to verify the integrity of the pipeline
and

(i) In the case of blasting, any inspection
must include leakage surveys.

(d) A damage prevention program under
this section is not required for the following
pipdines.

() Pipelines located offshore.

(2) Pipelines, other than those located
offshore, in Class 1 or 2 locations until
September 20, 1995.

(3) Pipdines to which access is physicaly
controlled by the operator.

(e) Pipdines operated by persons other
than municipalities (including operators of
master meters) whose primary activity does
not include the transportation of gas need not
comply with the following:

(1) The requirement of paragraph (@) of
this section that the damage prevention
program be written; and
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(2) The requirements of paragraphs (c)(1)
and (c)(2) of this section.

[Amdt. 192-40, 47 FR 13818, Apr. 1, 1982;
Amdt. 192-57, 52 FR 32798, Aug. 31, 1987,
Amdt. 192-73, 60 FR 14646, Mar. 20, 1995;
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-82, 62 FR 61695, Nov. 19, 1997;
Amdt. 192-84, 63 FR 7721, Feb. 17, 1998;
Amdt. 192-84A, 63 FR 38757, July 20, 1998]

8192.615 Emergency plans.

(a) Each operator shall establish written
procedures to minimize the hazard resulting
from a gas pipdine emergency. At a minimum,
the procedures must provide for the following:

(1) Recelving, identifying, and classifying
notices of events which require immediate
response by the operator.

(2) Egtablishing and maintaining adequate
means of communication with appropriate fire,
police, and other public officials.

(3) Prompt and effective responseto a
notice of each type of emergency, including
the following:

(i) Gas detected inside or near a building.

(i) Firelocated near or directly involving a
pipdine facility.

(i) Explosion occurring near or directly
involving a pipeline facility.

(iv) Natural disaster.

(4) The availability of personnel,
equipment, tools, and materials, as needed at
the scene of an emergency.

(5) Actions directed toward protecting
people first and then property.

(6) Emergency shutdown and pressure
reduction in any section of the operator's
pipdine system necessary to minimize hazards
to life or property.
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(7) Making safe any actual or potential
hazard to life or property.

(8) Notifying appropriate fire, police, and
other public officials of gas pipeine
emergencies and coordinating with them both
planned responses and actual responses during
an emergency.

(9) Safely restoring any service outage.

(10) Beginning action under 8192.617, if
applicable, as soon after the end of the
emergency as possible.

(b) Each operator shall:

(1) Furnish its supervisors who are
responsible for emergency action a copy of
that portion of the latest edition of the
emergency procedures established under
paragraph (a) of this section as necessary for
compliance with those procedures.

(2) Train the appropriate operating
personnel to assure that they are
knowledgeabl e of the emergency procedures
and verify that the training is effective.

(3) Review employee activitiesto
determine whether the procedures were
effectively followed in each emergency.

(c) Each operator shall establish and
maintain liaison with appropriate fire, police,
and other public officials to:

(2) Learn the responsibility and resources
of each government organization that may
respond to a gas pipeline emergency;

(2) Acquaint the officials with the
operator's ability in responding to agas
pipeline emergency;,

(3) Identify the types of gas pipeine
emergencies of which the operator notifiesthe
officials, and,

(4) Plan how the operator and officials can
engage in mutual assstance to minimize
hazards to life or property.
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[35 FR 13257, Aug. 19, 1970 as amended by
Amdt. 192-24, 41 FR 13586, Mar. 31, 1976;
Amdt. 192-71, 59 FR 6585, Feb. 11, 1994]

8192.616 Public education

Each operator shall establish a continuing
educational program to enable customers, the
public, appropriate government organizations,
and persons engaged in excavation related
activities to recognize a gas pipeline
emergency for the purpose of reporting it to
the operator or the appropriate public officials.
The program and the media used must be as
comprehensive as necessary to reach al areas
in which the operator transportsgas. The
program must be conducted in English and in
other languages commonly understood by a
significant number and concentration of the
non-English speaking population in the
operator's area.

[Amdt. 192-71, 59 FR 6575, Feb. 11, 1994]

§192.617 Investigation of failures.

Each operator shall establish procedures
for analyzing accidents and failures, including
the sdection of samples of the failed facility or
equipment for laboratory examination, where
appropriate, for the purpose of determining
the causes of the failure and minimizing the
possibility of arecurrence.

§192.619 M aximum allowable operating
pressure: Sted or plastic pipelines.

(a) Except as provided in paragraph (c) of
this section, no person may operate a segment
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of sted or plastic pipeline at a pressure that
exceeds the lowest of the following:

(1) The design pressure of the weakest
element in the segment, determined in
accordance with Subparts C and D of this
part. However, for sted pipein pipeines
being converted under §192.14 or uprated
under subpart K of thispart, if any variable
necessary to determine the design pressure
under the design formula (8192.105) is
unknown, one of the following pressuresisto
be used as design pressure:

() Eighty percent of the first test pressure
that produces yield under section N5.0 of
Appendix N of ASME B31.8, reduced by the
appropriate factor in paragraph (a)(2)(ii) of
this section; or

(i) If the pipe is 12%4 inches (324 mm) or
lessin outside diameter and is not tested to
yield under this paragraph, 200 p.s.i. (1379
kPa) gage.

(2) The pressure obtained by dividing the
pressure to which the segment was tested after
construction as follows:

(i) For plastic pipein al locations, the test
pressureis divided by afactor of 1.5.

(i) For stedl pipe operated at 100 p.s.i.
(689 kPa) gage or more, the test pressureis
divided by afactor determined in accordance
with the following table:

Factorsl, s|gment
Class Installed Installed Covered
location | before (Nov. after (Nov. under
12, 1970) 11, 1970) §192.14
1 11 11 1.25
2 1.25 1.25 1.25
3 14 15 15
4 14 15 15

' For offshore segmentsinstalled, uprated or converted after
July 31, 1977, that are not located on an offshore platform,
the factor is 1.25. For segmentsinstalled, uprated or
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converted after July 31, 1977, that are located on an offshore
platform or on a platform in inland navigable waters,
including a pipe riser, the factor is 1.5.

(3) The highest actual operating pressure
to which the segment was subjected during the
5 years preceding July 1, 1970 (or in the case
of offshore gathering lines, July 1, 1976),
unless the segment was tested in accordance
with paragraph (a)(2) of this section after July
1, 1965 (or in the case of offshore gathering
lines, July 1, 1971), or the segment was
uprated in accordance with Subpart K of this
part.

(4) The pressure determined by the
operator to be the maximum safe pressure
after considering the history of the segment,
particularly known corrosion and the actual
operating pressure.

(b) No person may operate a segment to
which paragraph (a)(4) of this section is
applicable, unless overpressure protective
devices areingtaled on the segment in a
manner that will prevent the maximum
allowabl e operating pressure from being
exceeded, in accordance with §192.195.

(c) Notwithstanding the other
requirements of this section, an operator may
operate a segment of pipeline found to bein
satisfactory condition, considering its
operating and maintenance history, at the
highest actual operating pressure to which the
segment was subjected during the 5 years
preceding July 1, 1970, or in the case of
offshore gathering lines, July 1, 1976, subject
to the requirements of 8192.611.

[35 FR 13257, Aug. 19, 1970 as amended by
Amdt. 192-3, 35 FR 17559, Nov. 17, 1970;
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-27A, 41 FR 47252, Oct. 28, 1976;
Amdt. 192-30, 42 FR 60146, Nov. 25, 1977,
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Amat. 192-78, 61 FR 28770, June 6, 1996;
Amat. 192-85, 63 FR 37500, July 13, 1998]

§192.621 Maximum allowable operating
pressure: High-Pressuredistribution
systems.

() No person may operate a segment of a
high pressure distribution system at a pressure
that exceeds the lowest of the following
pressures, as applicable:

(1) The design pressure of the weakest
element in the segment, determined in
accordance with Subparts C and D of this
part.

(2) 60 p.s.i. (414 kPa) gage, for a segment
of adistribution system otherwise designated
to operate at over 60 p.s.i. (414 kPa) gage,
unlessthe service lines in the segment are
equipped with service regulators or other
pressure limiting devicesin series that meet
the requirements of §192.197(c).

(3) 25 p.s.i. (172 kPa) gage in segments of
cast iron pipe in which there are unreinforced
bell and spigot joints.

(4) The pressure limitsto which ajoint
could be subjected without the possibility of
its parting.

(5) The pressure determined by the
operator to be the maximum safe pressure
after considering the history of the segment,
particularly known corrosion and the actual
operating pressures.

(b) No person may operate a segment of
pipdine to which paragraph (a)(5) of this
section applies, unless overpressure protective
devicesareingtaled on the segment in a
manner that will prevent the maximum
allowabl e operating pressure from being
exceeded, in accordance with §192.195.
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[35 FR 13257, Aug. 19, 1970 as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.623 Maximum and minimum
allowable operating pressure;
L ow-pressure distribution systems.

(@) No person may operate a low-pressure
distribution system at a pressure high enough
to make unsafe the operation of any connected
and properly adjusted |ow-pressure gas
burning equipment.

(b) No person may operate alow pressure
distribution system at a pressure lower than
the minimum pressure at which the safe and
continuing operation of any connected and
properly adjusted low-pressure gas burning
equipment can be assured.

[Amdt. 192-75, 61 FR 18512, Apr. 26, 1996]

8192.625 Odorization of gas.

(@) A combustible gasin adigtribution line
must contain a natural odorant or be odorized
so that at a concentration in air of one-fifth of
the lower explosive limit, the gasisreadily
detectable by a person with a normal sense of
smell.

(b) After December 31, 1976, a
combustible gasin atransmisson linein a
Class 3 or Class 4 location must comply with
the requirements of paragraph (a) of this
section unless:

(1) At least 50 percent of the length of the
line downstream from that location isin a
Class 1 or Class 2 location;

(2) Theline transports gas to any of the
following facilities which received gas without
an odorant from that line before May 5, 1975:
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(1) An underground storage field;

(i) A gas processing plant;

(i) A gas dehydration plant; or

(iv) Anindugtrial plant using gasin a
process where the presence of an odorant:

(A) Makes the end product unfit for the
purpose for which it isintended;

(B) Reduces the activity of a catalyst; or

(C) Reduces the percentage completion of
achemical reaction;

(3) In the case of alateral line which
transports gas to a distribution center, at least
50 percent of the length of that lineisin a
Class 1 or Class 2 location; or

(4) The combustible gasis hydrogen
intended for use as a feedstock in a
manufacturing process.

(c) In the concentrationsin which it is
used, the odorant in combustible gases must
comply with the following:

(1) The odorant may not be deleterious to
persons, materials, or pipe.

(2) The products of combustion from the
odorant may not be toxic when breathed nor
may they be corrosive or harmful to those
materials to which the products of combustion
will be exposed.

(d) The odorant may not be solublein
water to an extent greater than 2.5 partsto
100 parts by weight.

(e) Equipment for odorization must
introduce the odorant without wide variations
in theleve of odorant.

(f) Each operator shall conduct periodic
sampling of combustible gases to assure the
proper concentration of odorant in accordance
with this section. Operators of master meter
systems may comply with this requirement by—

(1) Receiving written verification from
their gas source that the gas has the proper
concentration of odorant; and
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(2) Conducting periodic "sniff" tests at the
extremities of the system to confirm that the
gas contains odorant.

[35 FR 13257, Aug. 19, 1970 as amended by
Amdt. 192-2, 35 FR 17335, Nov. 11, 1970;
Amdt. 192-6, 36 FR 25423, Dec. 31, 1971;
Amdt. 192-7, 37 FR 17970, Sept. 2, 1972;
Amdt. 192-14, 38 FR 14943, June 7, 1973;
Amdt. 192-15, 38 FR 35471, Dec. 28, 1973;
Amdt. 192-16, 39 FR 45253, Dec. 31, 1974;
Amdt. 192-21, 40 FR 20279, May 9, 1975;
Amdt. 192-58, 53 FR 1633, Jan. 21, 1988;
Amdt. 192-76, 61 FR 26121, May 24, 1996;
Amdt. 192-78, 61 FR 28770, June 6, 1996]

§192.627 Tapping pipeinesunder
pressure.

Each tap made on a pipeine under
pressure must be performed by a crew
qualified to make hot taps.

§192.629 Purging of pipelines.

(8) When a pipdineisbeing purged of air
by use of gas, the gas must be released into
one end of thelinein amoderatdy rapid and
continuous flow. If gas cannot be supplied in
sufficient quantity to prevent the formation of
a hazardous mixture of gas and air, a dug of
inert gas must be released into the line before
the gas.

(b) When a pipelineis being purged of gas
by use of air, the air must be released into one
end of thelinein amoderately rapid and
continuous flow. If air cannot be supplied in
sufficient quantity to prevent the formation of
a hazardous mixture of gas and air, a dug of
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inert gas must be released into the line before
theair.

Subpart M—M aintenance
§192.701 Scope.

This subpart prescribes minimum
requirements for maintenance of pipdine
facilities.

§192.703 General.

(a) No person may operate a segment of
pipdine, unlessit is maintained in accordance
with this subpart.

(b) Each segment of pipeline that becomes
unsafe must be replaced, repaired, or removed
from service.

(c) Hazardous leaks must be repaired
promptly.

§192.705 Transmission lines: Patrolling.

(a) Each operator shall have a patrol
program to observe surface conditions on and
adjacent to the transmission line right-of-way
for indications of leaks, construction activity,
and other factors affecting safety and
operation.

(b) The frequency of patrolsis determined
by the size of the line, the operating pressures,
the class location, terrain, weather, and other
relevant factors, but interval's between patrols
may not be longer than prescribed in the
following table:
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Class Maximum interval between patrols
location | Athighway and | At all other places
of line railroad crossings
1,2 7% months; but at | 15 months; but at
least twice each least once each
calendar year. calendar year.

3 4> months; but at | 7% months; but at
least four times least twice each
each calendar calendar year.
year

4 4> months; but at | 4% months; but at
least four times least four times
each calendar each calendar year.
year.

(c) Methods of patrolling include walking,
driving, flying or other appropriate means of
traversing the right-of-way.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-21, 40 FR 20283, May 9, 1975;
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982;
Amdt. 192-78, 61 FR 28770, June 6, 1996]

8192.706 Transmission lines. Leakage
surveys.

Leakage surveys of atransmission line
must be conducted at intervals not exceeding
15 months, but at least once each calendar
year. However, in the case of atransmission
line which trangports gas in conformity with
8192.625 without an odor or odorant, leakage
surveys using leak detector equipment must be
conducted—

(@) In Class 3 locations, at intervals not
exceeding 7%2 months, but at least twice each
calendar year; and

(b) In Class 4 locations, at intervals not
exceeding 4%2 months, but at least four times
each calendar year.

192CODE.DOC
DT (Revised) 7/98

[Amdt. 192-21, 40 FR 20283, May 9, 1975, as
amended by Amdt. 192-43, 47 FR 46850, Oct.
21, 1982; Amdt. 192-71, 59 FR 6575, Feb.

11, 1994]

8192.707 Line markersfor mainsand
transmission lines.

(a) Buried pipdines. Except as provided
in paragraph (b) of this section, aline marker
must be placed and maintained as close as
practical over each buried main and
transmisson line

(1) At each crossing of a public road and
railroad; and

(2) Wherever necessary to identify the
location of the transmission line or main to
reduce the possibility of damage or
interference.

(b) Exceptions for buried pipdines. Line
markers are not required for the following
pipdines.

(1) Mains and transmission lines located
offshore, or at crossings of or under
waterways and other bodies of water.

(2) Mainsin Class 3 or Class 4 locations
where a damage prevention programisin
effect under §192.614.

(3) Tranamission linesin Class 3 or 4
locations until March 20, 1996.

(4) Transmisson linesin Class3 or 4
locations where placement of aline marker is
impractical.

(c) Pipelines aboveground. Line markers
must be placed and maintained along each
section of amain and transmission linethat is
located aboveground in an area accessible to
the public.
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(d) Marker warning. The following must
be written legibly on a background of sharply
contrasting color on each line marker:

(2) Theword "Warning," "Caution," or
"Danger” followed by the words " Gas (or
name of gas transported) Pipdine’ all of
which, except for markersin heavily
developed urban areas, must bein letters at
least 1 inch (25 millimeters) high with ¥4 inch
(6.4 millimeters) stroke.

(2) The name of the operator and
telephone number (including area code) where
the operator can be reached at all times.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-20A, 41 FR 56808, Dec. 30, 1976;
Amdt. 192-20, 40 FR 13505, Mar. 27, 1975;
Amdt. 192-27, 41 FR 39752, Sept. 16, 1976;
Amdt. 192-40, 47 FR 13818, Apr. 1, 1982;
Amdt. 192-44, 48 FR 25206, June 6, 1983;
Amdt. 192-73, 60 FR 14646, Mar. 20, 1995;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.709 Transmission lines: Record
keeping.

Each operator shall maintain the following
records for transmission lines for the periods
specified:

(a) The date, location, and description of
each repair made to pipe (including pipe-to-
pipe connections) must be retained for aslong
asthe piperemainsin service.

(b) The date, location, and description of
each repair made to parts of the pipeline
system other than pipe must be retained for at
least 5 years. However, repairs generated by
patrols, surveys, inspections, or tests required
by subparts L and M of this part must be
retained in accordance with paragraph (c) of
this section.
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(c) A record of each patrol, survey,
inspection, and test required by subparts L and
M of this part must be retained for at least 5
years or until the next patrol, survey,
inspection, or test is completed, whichever is
longer.

[Amdt. 192-78, 61 FR 28770, June 6, 1996]

8192.711 Transmission lines. General
requirementsfor repair procedures.

(a) Each operator shall take immediate
temporary measures to protect the public
whenever:

(2) A leak, imperfection, or damage that
impairs its serviceability is found in a segment
of stedl transmission line operating at or above
40 percent of the SMY'S; and

(2) It isnot feasible to make a permanent
repair at the time of discovery.

As soon as feasible the operator shall make
permanent repairs.

(b) Except as provided in 8192.717(a)(3),
no operator may use awelded patch asa
means of repair.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27B, 45 FR 3272, Jan. 17, 1980]

8192.713 Transmission lines. Permanent
field repair of imperfections and damages.

(a) Except as provided in paragraph (b) of
this section, each imperfection or damage that
impairs the serviceability of a segment of sted
transmission line operating at or above 40
percent of SMY S must be repaired as follows:

(2) If it isfeasible to take the segment out
of service, the imperfection or damage must
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be removed by cutting out a cylindrical piece
of pipe and replacing it with pipe of smilar or
greater design strength.

(2) If it isnot feasible to take the segment
out of service, afull encirclement welded split
deeve of appropriate design must be applied
over the imperfection or damage.

(3) If the segment is not taken out of
service, the operating pressure must be
reduced to a safe level during the repair
operations.

(b) Submerged offshore pipdines and
submerged pipdinesin inland navigable waters
may be repaired by mechanically applying a
full encirclement split deeve of appropriate
design over the imperfection or damage.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976]

8192.715 Transmission lines: Permanent
field repair of welds.

Each weld that is unacceptable under
§192.241(c) must be repaired as follows:

(a) If it isfeasible to take the segment of
transmission line out of service, the weld must
be repaired in accordance with the applicable
requirements of §192.245.

(b) A weld may be repaired in accordance
with 8192.245 while the segment of
transmission lineisin sarviceif:

(2) Theweld isnot leaking:

(2) The pressurein the segment is reduced
so that it does not produce a stressthat is
more than 20 percent of the SMY S of the
pipe and

(3) Grinding of the defective area can be
limited so that at least 1/8-inch (3.2
millimeters) thicknessin the pipe weld
remains.
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(c) A defective weld which cannot be
repaired in accordance with paragraph (a) or
(b) of this section must be repaired by
ingtalling a full encirclement welded split
deeve of appropriate design.

[35 FR 13257, Aug. 19, 1970 as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.717 Transmission lines. Permanent
field repair of leaks.

(a) Except as provided in paragraph (b) of
this section, each permanent field repair of a
leak on atransmission line must be made as
follows:

(2) If feasible, the segment of transmission
line must be taken out of service and repaired
by cutting out a cylindrical piece of pipe and
replacing it with pipe of smilar or greater
design strength.

(2) If it isnot feasible to take the segment
of transmission line out of service, repairs
must be made by ingalling afull encirclement
welded split deeve of appropriate design,
unlessthe transmission line:

(1) Isjoined by mechanical couplings; and

(ii) Operates at less than 40 percent of
SMYS.

(3) If the leak isdueto a corrosion pit, the
repair may be made by installing a properly
designed bolt-on-leak clamp; or, if theleak is
due to a corrosion pit and on pipe of not more
than 40,000 p.s.i. (276 MPa) gage SMY' S, the
repair may be made by fillet welding over the
pitted area a stedl plate patch with rounded
corners, of the same or greater thickness than
the pipe, and not more than one-half of the
diameter of the pipein size.

(b) Submerged offshore pipeines and
submerged pipdinesin inland navigable waters
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may be repaired by mechanically applying a
full encirclement split deeve of appropriate
design over the leak.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-11, 37 FR 21816, Oct. 14, 1972;
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

8192.719 Transmission lines. Testing of
repairs.

(a) Testing of replacement pipe. If a
segment of transmission lineisrepaired by
cutting out the damaged portion of the pipe as
acylinder, the replacement pipe must be tested
to the pressure required for anew line
ingtalled in the samelocation. Thistest may
be made on the pipe before it isinstalled.

(b) Testing of repairs made by welding.
Each repair made by welding in accordance
with §8192.713, 192.715, and 192.717 must
be examined in accordance with §192.241.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-54, 51 FR 41634, Nov. 18, 1986]

§192.721 Didtribution systems: Patrolling.

(a) Thefrequency of patrolling mains must
be determined by the severity of the conditions
which could cause failure or leakage, and the
consequent hazards to public safety.

(b) Mainsin places or on structures where
anticipated physical movement or external
loading could cause failure or leakage must be
patrolled—

(1) In business digtricts, at intervals not
exceeding 4? months, but at least four times
each calendar year; and
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(2) Outsde business didtricts, at intervals
not exceeding 7? months, but at least twice
each calendar year.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982;
Amdt. 192-78, 61 FR 28770, June 6, 1996]

8192.723 Didtribution systems. Leakage
surveys.

(a) Each operator of adistribution system
shall conduct periodic leakage surveysin
accordance with this section.

(b) Thetype and scope of the leakage
control program must be determined by the
nature of the operations and the local
conditions, but it must meet the following
minimum requirements:

(1) A leakage survey with leak detector
equipment must be conducted in business
digtricts, including tests of the atmospherein
gas, dectric, telephone, sewer, and water
system manholes, at cracks in pavement and
sdewalks, and at other locations providing an
opportunity for finding gasleaks, at intervals
not exceeding 15 months, but at least once
each calendar year.

(2) Leakage survey with leak detector
equipment must be conducted outside business
districts as frequently as necessary, but at
intervals not exceeding 5 years. However, for
cathodically unprotected distribution lines
subject to 8192.465(e) on which dectrical
surveys for corrosion are impractical, survey
intervals may not exceed 3 years.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982;
Amdt. 192-70, 58 FR 54524, Oct. 22, 1993;
Amdt. 192-71, 59 FR 6575, Feb. 11, 1994]
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8192.725 Test requirementsfor reinstating
servicelines.

(a) Except as provided in paragraph (b) of
this section, each disconnected service line
must be tested in the same manner as a new
service line, before being reinstated.

(b) Each service line temporarily
disconnected from the main must be tested
from the point of disconnection to the service
line valve in the same manner as a new service
line, before reconnecting. However, if
provisions are made to maintain continuous
service, such as by installation of a bypass, any
part of the original serviceline used to
maintain continuous service need not be
tested.

8192.727 Abandonment or deactivation of
facilities.

(a) Each operator shall conduct
abandonment or deactivation of pipdinesin
accordance with the requirements of this
section.

(b) Each pipeline abandoned in place must
be disconnected from all sources and supplies
of gas; purged of gas; in the case of offshore
pipdines, filled with water or inert materials,
and sealed at the ends. However, the pipdine
need not be purged when the volume of gasis
so small that thereis no potential hazard.

(c) Except for service lines, each inactive
pipdinethat is not being maintained under this
part must be disconnected from all sources
and supplies of gas, purged of gas; in the case
of offshore pipelines, filled with water or inert
materials, and sealed at the ends. However,
the pipeline need not be purged when the
volume of gasis so small that thereisno
potential hazard.
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(d) Whenever serviceto a customer is
discontinued, one of the following must be
complied with:

(1) The valvethat is closed to prevent the
flow of gas to the customer must be provided
with alocking device or other means designed
to prevent the opening of the valve by persons
other than those authorized by the operator.

(2) A mechanical device or fitting that will
prevent the flow of gas must be installed in the
service line or in the meter assembly.

(3) The customer's piping must be
physically disconnected from the gas supply
and the open pipe ends seal ed.

(e) If air isused for purging, the operator
shall insure that a combustible mixture is not
present after purging.

(f) Each abandoned vault must be filled
with a suitable compacted material.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-8, 37 FR 20694, Oct. 3, 1972,
Amdt. 192-27, 41 FR 34598, Aug. 16, 1976;
Amdt. 192-71, 59 FR 6575, Feb. 11, 1994]

§192.729 [Removed]

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-71, 59 FR 6575, Feb. 11, 1994]

§192.731 Compressor stations. Inspection
and testing of relief devices.

(a) Except for rupture discs, each pressure
relieving device in a compressor station must
be inspected and tested in accordance with
§8192.739 and 192.743, and must be operated
periodically to determine that it opens at the
correct set pressure.
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(b) Any defective or inadequate equipment
found must be promptly repaired or replaced.

(c) Each remote control shutdown device
must be ingpected and tested at intervals not
exceeding 15 months, but at least once each
calendar year, to determine that it functions

properly.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982]

§192.733 [Removed]

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-71, 59 FR 6575, Feb. 11, 1994]

§192.735 Compressor stations: Storage of
combustible materials.

(a) Flammable or combustible materialsin
guantities beyond those required for everyday
use, or other than those normally used in
compressor buildings, must be stored a safe
distance from the compressor building.

(b) Aboveground oil or gasoline storage
tanks must be protected in accordance with
National Fire Protection Association Standard
No. 30.

§192.736 Compressor stations. Gas
detection.

(a) Not later than September 16, 1996,
each compressor building in a compressor
station must have a fixed gas detection and
alarm system, unless the building is-

(1) Constructed so that at least 50 percent
of itsupright side area is permanently open; or
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(2) Located in an unattended field
compressor station of 1,000 horsepower (746
kilowatts) or less.

(b) Except when shutdown of the system
IS necessary for maintenance under paragraph
(c) of this section, each gas detection and
alarm system required by this section must—

(1) Continuously monitor the compressor
building for a concentration of gasin air of not
more than 25 percent of the lower explosive
limit; and

(2) If that concentration of gas is detected,
warn persons about to enter the building and
persons insde the building of the danger.

(c) Each gas detection and alarm system
required by this section must be maintained to
function properly. The maintenance must
include performance tests.

[Amdt. 192-69, 58 FR 48460, Sept. 16, 1993
as amended by Amdt. 192-85, 63 FR 37500,
July 13, 1998]

§192.737 [Removed]

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-71, 59 FR 6575, Feb. 11, 1994]

8192.739 Pressurelimiting and regulating
stations. Inspection and testing.

Each pressure limiting station, relief device
(except rupture discs), and pressure regulating
station and its equipment must be subjected at
intervals not exceeding 15 months, but at least
once each calendar year, to inspections and
teststo determinethat it is—

(@) In good mechanical condition;
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(b) Adequate from the standpoint of
capacity and reliability of operation for the
servicein which it is employed;

(c) Set to function at the correct pressure;
and,

(d) Properly installed and protected from
dirt, liquids, or other conditions that might
prevent proper operation.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982]

§192.741 Pressurelimiting and regulating
stations. Telemetering or recording
gauges.

(a) Each distribution system supplied by
more than one district pressure regulating
station must be equipped with telemetering or
recording pressure gauges to indicate the gas
pressurein the digtrict.

(b) On distribution systems supplied by a
singledistrict pressure regulating station, the
operator shall determine the necessity of
ingtalling telemetering or recording gaugesin
the district, taking into consderation the
number of customers supplied, the operating
pressures, the capacity of theinstallation, and
other operating conditions.

(c) If there areindications of abnormally
high- or low-pressure, the regulator and the
auxiliary equipment must be inspected and the
necessary measures employed to correct any
unsatisfactory operating conditions.

8192.743 Pressure limiting and regulating
stations. Testing of relief devices.

() If feasible, pressure reief devices
(except rupture discs) must be tested in place,
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at intervals not exceeding 15 months, but at
least once each calendar year, to determine
that they have enough capacity to limit the
pressure on the facilities to which they are
connected to the desired maximum pressure.

(b) If atest isnot feasible, review and
calculation of the required capacity of the
relieving device at each station must be made
at intervals not exceeding 15 months, but at
least once each calendar year, and these
required capacities compared with the rated or
experimentally determined relieving capacity
of the device for the operating conditions
under which it works. After theinitia
calculations, subsequent cal culations are not
required if the review documents that
parameters have not changed in a manner
which would cause the capacity to be less than
required.

(c) If therdieving deviceis of insufficient
capacity, a new or additional device must be
installed to provide the additional capacity
required.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982;
and Amdt. 192-55, 51 FR 41633. Nov. 18,
1986]

8192.745 Valve maintenance:
Transmission lines.

Each transmission line valve that might be
required during any emergency must be
inspected and partially operated at intervals
not exceeding 15-months, but at least once
each calendar year.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982]
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8192.747 Valve maintenance: Distribution
systems.

Each valve, the use of which may be
necessary for the safe operation of a
distribution system, must be checked and
serviced at intervals not exceeding 15 months,
but at least once each calendar year.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982]

8192.749 Vault maintenance.

(a) Each vault housing pressure regulating
and pressure limiting equipment, and having a
volumetric internal content of 200 cubic feet
(5.66 cubic meters) or more, must be
inspected at intervals not exceeding 15
months, but at least once each calendar year,
to determinethat it isin good physical
condition and adequately ventilated.

(b) If gasisfound in the vault, the
equipment in the vault must be inspected for
leaks, and any leaks found must be repaired.

(c) The ventilating equipment must also be
inspected to determinethat it is functioning
properly.

(d) Each vault cover must be inspected to
assure that it does not present a hazard to
public safety.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

§192.751 Prevention of accidental ignition.

Each operator shall take steps to minimize
the danger of accidental ignition of gasin any
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structure or area where the presence of gas
congtitutes a hazard of fire or explosion,
including the following:

(d) When a hazardous amount of gasis
being vented into open air, each potential
source of ignition must be removed from the
area and a fire extinguisher must be provided.

(b) Gas or dectric welding or cutting may
not be performed on pipe or on pipe
components that contain a combustible
mixture of gasand air in the area of work.

(c) Post warning signs, where appropriate.

§192.753 Caulked bell and spigot joints.

(a) Each cast-iron caulked bell and spigot
joint that is subject to pressures of 25 p.s.i.
(172 kPa) gage or more must be sealed with:

(1) A mechanical leak clamp; or

(2) A materia or device which:

(1) Does not reduce the flexibility of the
joint;

(i1) Permanently bonds, either chemically
or mechanically, or both, with the bell and
spigot metal surfaces or adjacent pipe metal
surfaces; and,

(iii) Sedls and bonds in a manner that
meets the strength, environmental, and
chemical compatibility requirements of
§8192.53(a) and (b) and 192.143.

(b) Each cast iron caulked bell and spigot
joint that is subject to pressures of lessthan 25
p.si. (172 kPa) gage and is exposed for any
reason, must be sealed by a means other than
caulking.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-43, 47 FR 46850, Oct. 21, 1982;
Amdt. 192-85, 63 FR 37500, July 13, 1998]



PART 192 - TRANSPORTATION OF NATURAL OR OTHER GASBY PIPELINE:
MINIMUM FEDERAL SAFETY STANDARDS

8192.755 Protecting cast-iron pipelines.

When an operator has knowledge that the
support for a segment of a buried cast-iron
pipdineis disturbed:

(a) That segment of the pipeline must be
protected, as necessary, against damage
during the disturbance by:

(2) Vibrations from heavy construction
equipment, trains, trucks, buses, or blasting;

(2) Impact forces by vehicles;

(3) Earth movement;

(4) Apparent future excavations near the
pipdine; or

(5) Other foreseeable outside forces which
may subject that segment of the pipelineto
bending stress.

(b) As soon as feasible, appropriate steps
must be taken to provide permanent
protection for the disturbed segment from
damage that might result from externa loads,
including compliance with applicable
requirements of 88192.317(a), 192.319, and
192.361(b) — (d).

[Amdt. 192-23, 41 FR 13589, Mar. 31, 1976]

86
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Appendix A-Incorporated by Reference
|. List of organizations and addresses.

A. American Gas Association (AGA),
1515 Wilson Boulevard, Arlington, VA
22200.

B. American National Standards Institute
(ANSI), 11 West 42nd Street, New York, NY
10036.

C. American Petroleum Ingtitute (API),
1220 L Street, NW., Washington, DC 20005.

D. The American Society of Mechanical
Engineers (ASME), United Engineering
Center, 345 East 47th Street, New York, NY
10017.

E. American Society for Testing and
Materials (ASTM), 100 Barr Harbor Drive,
West Conshohocken, PA 19428.

F. Manufacturers Standardization Society
of the Valve and Fittings Industry, Inc. (MSS),
127 Park Street, NW., Vienna, VA 22180.

G. National Fire Protection Association
(NFPA), 1 Batterymarch Park, P.O. Box
9101, Quincy, MA 02269-9101.

I1. Documents incorporated by reference.
(Numbers in parentheses indicate applicable
editions.)

A. American Gas Association (AGA):

1. AGA Pipeine Research Committee,
Project PR-3-805, "A Modified Criterion for
Evaluating the Remaining Strength of
Corroded Pipe" (December 22, 1989).

B. American Petroleum Institute (API):

1. APl Specification 5L "Specification for
Line Pipe" (41st edition, 1995).

2. APl Recommended Practice 5L 1
"Recommended Practice for Railroad
Transportation of Line Pipe" (4th edition,
1990).
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3. API Specification 6D " Specification for
Pipeline Valves (Gate, Plug, Ball, and Check
Valves)" (21st edition, 1994).

4. APl Standard 1104 "Welding of
Pipdines and Related Facilities' (18th edition,
1994).

C. American Society for Testing and
Materials (ASTM):

1. ASTM Designation: A 53 "Standard
Specification for Pipe, Sted, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless’
(A53-96).

2. ASTM Designation: A106 "Standard
Specification for Seamless Carbon Stedl Pipe
for High-Temperature Service' (A106-95).

3. ASTM Designation: A333/A333M
"Standard Specification for Seamless and
Welded Stedl Pipe for Low-Temperature
Service' (A333/A333M-94).

4. ASTM Designation: A372/A372M
"Standard Specification for Carbon and Alloy
Stedl Forgings for Thin-Walled Pressure
Vessas' (A372/A372M-95).

5. ASTM Designation: A381 "Standard
Specification for Metal-Arc-Welded Stedl Pipe
for Use With High-Pressure Transmission
Systems' (A381-93).

6. ASTM Designation: A671 "Standard
Specification for Electric-Fusion-Welded Stedl
Pipe for Atmospheric and Lower
Temperatures' (A671-94).

7. ASTM Designation: A672 "Standard
Specification for Electric-Fusion-Welded Stedl
Pipe for High-Pressure Service at Moderate
Temperatures' (A672-94).

8. ASTM Designation: A691 "Standard
Specification for Carbon and Alloy Stedl Pipe,
Electric-Fusion-Welded for High-Pressure
Service at High Temperatures' (A691-93).

9. ASTM Designation: D638 "Standard
Test Method for Tensile Properties of
Plastics' (D638-96).
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10. ASTM Designation: D2513 "Standard
Specification for Thermoplastic Gas Pressure
Pipe, Tubing, and Fittings' (D2513-87 edition
for 8192.63(a)(1), otherwise D2513-96a).

11. ASTM Designation: D2517 "Standard
Specification for Reinforced Epoxy Resin Gas
Pressure Pipe and Fittings' (D2517-94).

12. ASTM Designation: F1055 "Standard
Specification for Electrofusion Type
Polyethylene Fittings for Outside Diameter
Controlled Polyethylene Pipe and Tubing"
(F1055-95).

D. The American Society of Mechanical
Engineers (ASME):

1. ASME/ANSI B16.1 "Cast Iron Pipe
Hanges and Flanged Fittings' (1989).

2. ASME/ANSI B16.5 "Pipe Flanges and
Flanged Fittings' (1988 with October 1988
Errata and ASME/ANS| B16.5a-1992
Addenda).

3. ASME/ANSI B31G "Manual for
Determining the Remaining Strength of
Corroded Pipelines' (1991).

4. ASME/ANSI B31.8 "Gas Transmission
and Distribution Piping Systems' (1995).

5. ASME Boiler and Pressure Vessd
Code, Section | "Power Boilers' (1995 edition
with 1995 Addenda).

6. ASME Boiler and Pressure Vessd
Code, Section V111, Divison 1 "Pressure
Vessas' (1995 edition with 1995 Addenda).

7. ASME Boiler and Pressure Vessd
Code, Section VIII, Division 2 "Pressure
Vessds: Alternative Rules' (1995 edition with
1995 Addenda).

8. ASME Boiler and Pressure Vessd
Code, Section IX "Welding and Brazing
Qualifications' (1995 edition with 1995
Addenda).

E. Manufacturers Standardization Society
of the Valve and Fittings Industry, Inc.
(MSS):
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1. MSS SP-44-96 "Sted PipeLine
Hanges' (includes 1996 errata)(1996).

2. [Reserved)].

F. National Fire Protection Association
(NFPA):

1. NFPA 30 “Flammable and Combustible
Liquids Code” (1996).

2. ANSI/NFPA 58 “Standard for the
Storage and Handling of Liquefied Petroleum
Gases’(1995).

3. ANSI/NFPA 59 “Standard for the
storage and Handling of Liquefied Petroleum
Gases at Utility Gas Plants’ (1995).

4. ANSI/NFPA 70 “National Electrical
Code” (1996).

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-3, 35 FR 17659, Nov. 17, 1970;
Amdt. 192-12, 38 FR 4760, Feb. 22, 1973;
Amdt. 192-17, 40 FR 6345, Feb. 11, 1975;
Amdt. 192-17C, 40 FR 8188, Feb. 26, 1975;
Amdt. 192-18, 40 FR 10181, Mar. 5, 1975;
Amdt. 192-19, 40 FR 10471, Mar. 6, 1975;
Amdt. 192-22, 41 FR 13589, Mar. 31, 1976;
Amdt. 192-32, 43 FR 18553, May 1, 1978;
Amdt. 192-34, 44 FR 42968, July 23, 1979;
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-41, 47 FR 41381, Sept. 20, 1982,
Amdt. 192-42, 47 FR 44263, Oct. 7, 1982,
Amdt. 192-51, 51 FR 15333, Apr. 23, 1986;
Amdt. 192-61, 53 FR 36793, Sept. 22, 1988;
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989;
Amdt. 192-64, 54 FR 27881, July 3, 1989;
Amdt. 192-65, 54 FR 32344, Aug. 7, 1989;
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-76, 61 FR 26121, May 24, 1996;
Amdt. 192-78, 61 FR 28770, June 6, 1996;
Amdt. 192-78C, 61 FR 41019, Aug. 7, 1996;
Amdt. 192-84, 63 FR 7721, Feb. 17, 1998;
Amdt. 192-84A, 63 FR 38757, July 20, 1998]
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Appendix B—Qualification of Pipe

|. Listed Pipe Specifications.(Numbersin
Parentheses I ndicate Applicable Editions.)

APl 5L—-Sted pipe (1995).

ASTM A53-Sted pipe (1995a).

ASTM A106-Sted pipe (1994a).

ASTM A333/A333M Sted pipe (1994).
ASTM A381-Sted pipe (1993).

ASTM A671-Sted pipe (1994).

ASTM A672—Sted pipe (1994).

ASTM A691-Sted pipe (1993).

ASTM D2513-Thermoplastic pipe and tubing
(1995c¢). Note: ASTM D2513-87 Under
Appendix A.11.B(10)

ASTM D2517-Thermosetting plastic pipe and
tubing (1994).

1. Seel pipe of unknown or unlisted
specification.

A. Bending properties. For pipe 2 inches
(51 millimeters) or lessin diameter, a length of
pipe must be cold bent through at least 90
degrees around a cylindrical mandrel that has a
diameter 12 times the diameter of the pipe,
without developing cracks at any portion and
without opening the longitudinal weld.

For pipe more than 2 inches (51
millimeters) in diameter, the pipe must meet
the requirements of the flattening tests set
forthin ASTM AS53, except that the number of
tests must be at least equal to the minimum
required in paragraph |1-D of this appendix to
determineyied strength.

B. Wddability. A girth weld must be
made in the pipe by awelder who is qualified
under Subpart E of this part. The weld must
be made under the most severe conditions
under which welding will be alowed in the
field and by means of the same procedure that
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will beused in the fidd. On pipe morethan 4
inches (102 millimeters) in diameter, at least
one test weld must be made for each 100
lengths of pipe. On pipe 4 inches (102
millimeters) or lessin diameter, at least one
test weld must be made for each 400 lengths
of pipe. Theweld must be tested in
accordance with APl Standard 1104. If the
requirements of APl Standard 1104 cannot be
met, weldability may be established by making
chemical testsfor carbon and manganese, and
proceeding in accordance with section 1X of
the ASME Boiler and Pressure Vessel Code.
The same number of chemical tests must be
made as are required for testing a girth weld.

C. Inspection. The pipe must be clean
enough to permit adequate inspection. It must
be visually inspected to ensure that it is
reasonably round and straight and there are no
defects which might impair the strength or
tightness of the pipe.

D. Tensle properties. If thetensile
properties of the pipe are not known, the
minimum yied strength may be taken as
24,000 p.si. (165 MPa) or less, or thetensle
properties may be established by performing
tensile tests as set forth in APl Specification
5L. All test specimens shall be selected at
random and the following number of tests
must be performed:

Number of Tensle Tests-All Sizes
10 lengths or 1 set of tests for each length.
less
11 to 100 1 set of testsfor each 5 lengths,
lengths but not less than 10 tests.
Over 100 1 set of testsfor each 10 lengths
lengths but not less than 20 tests.

If the yield-tengleratio, based on the
properties determined by those tests, exceeds
0.85, the pipe may be used only as provided in
§192.55(c).
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1. Steel pipe manufactured before
November 12, 1970, to earlier editions of
listed specifications. Sted pipe manufactured
before November 12, 1970, in accordance
with a specification of which a later edition is
listed in section | of this appendix, isqualified
for use under this part if the following
requirements are met:

A. Inspection. The pipe must be clean
enough to permit adequate inspection. It must
be visually inspected to ensure that it is
reasonably round and straight and that there
are no defects which might impair the strength
or tightness of the pipe.

B. Similarity of specification
requirements. The edition of the listed
specification under which the pipe was
manufactured must have substantially the same
requirements with respect to the following
properties as alater edition of that
specification listed in section | of this
appendix:

(1) Physical (mechanical) properties of
pipe, including yield and tensle strength,
elongation, and yidd to tensileratio, and
testing requirements to verify those properties.

(2) Chemical properties of pipe and
testing requirements to verify those properties.

C. Ingpection or test of welded pipe. On
pipe with welded seams, one of the following
reguirements must be met:

(1) Theedition of the listed specification
to which the pipe was manufactured must
have substantially the same requirements with
respect to nondestructive inspection of welded
seams and the standards for acceptance or
rejection and repair as a later edition of the
specification listed in section | of this
appendix.

(2) The pipe must betested in accordance
with Subpart J of this part to at least 1.25
times the maximum allowable operating
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pressureif itistobeingalledinaclass 1
location and to at least 1.5 times the maximum
allowable operating pressureif it isto be
ingtalled in aclass 2, 3, or 4 location.
Notwithstanding any shorter time period
permitted under Subpart J of this part, the test
pressure must be maintained for at least 8
hours.

[35 FR 13257, Aug. 19, 1970; as amended by
Amdt. 192-3, 35 FR 17659, Nov. 17, 1970;
Amdt. 192-12, 38 FR 4760, Feb. 22, 1973;
Amdt. 192-19, 40 FR 10471, Mar. 6, 1975;
Amdt. 192-22, 41 FR 13589, Mar. 31, 1976;
Amdt. 192-32, 43 FR 18553, May 1, 1978;
Amdt. 192-37, 46 FR 10157, Feb. 2, 1981,
Amdt. 192-41, 47 FR 41381, Sept. 20, 1982,
Amdt. 192-51, 51 FR 15333, Apr. 23, 1986;
Amdt. 192-62, 54 FR 5625, Feb. 6, 1989;
Amdt. 192-65, 54 FR 32344, Aug. 7, 1989;
Amdt. 192-68, 58 FR 14519, Mar. 18, 1993;
Amdt. 192-76A, 61 FR 36825, July 15, 1996;
Amdt. 192-85, 63 FR 37500, July 13, 1998]

Appendix C—Qualification of Weldersfor
Low StressLeve Pipe

|. Basic test. Thetestismade on pipe 12
inches (305 millimeters) or lessin diameter.
The test weld must be made with the pipein a
horizontal fixed position so that the test weld
includes at least one section of overhead
position welding. The beveling, root opening,
and other details must conform to the
specifications of the procedure under which
the welder isbeing qualified. Upon
completion, the test weld is cut into four
coupons and subjected to a root bend test. If,
as aresult of thistest, two or more of the four
coupons develop a crack in the weld material,
or between the weld material and base metal,
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that is more than 1/8-inch (3.2 millimeters)
long in any direction, the weld is unacceptable.
Cracks that occur on the corner of the
specimen during testing are not considered.

I1. Additional tests for welders of service
line connectionsto mains. A serviceline
connection fitting is welded to a pipe section
with the same diameter asatypical main. The
weld is made in the same position asit is made
inthefiedd. Thewdd isunacceptableif it
shows a serious undercutting or if it hasrolled
edges. Theweld istested by attempting to
break thefitting off the run pipe. Thewedis
unacceptable if it breaks and shows incomplete
fusion, overlap, or poor penetration at the
junction of thefitting and run pipe.

[11. Periodic tests for welders of small
servicelines. Two samples of the welder's
work, each about 8 inches (203 millimeters)
long with the weld located approximately in
the center, are cut from stedl service line and
tested as follows:

(1) Onesampleis centered in a guided
bend testing machine and bent to the contour
of the diefor adistance of 2 inches (51
millimeters) on each side of theweld. If the
sample shows any breaks or cracks after
removal from the bending machine, itis
unacceptable.

(2) Theends of the second sample are
flattened and the entire joint subjected to a
tensile strength test. If failure occurs adjacent
to or in theweld metal, theweld is
unacceptable. If atensle strength testing
machineis not available, this sample must aso
pass the bending test prescribed in
subparagraph (1) of this paragraph.

[35 FR 13257, Aug. 19, 1970 as amended by
Amdt. 192-85, 63 FR 37500, July 13, 1998]
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Appendix D—Criteria for Cathodic
Protection and Determination of
M easurements

I. Criteriafor cathodic protection—

A. Sted, cast iron, and ductileiron
structures.

(1) A negative (cathodic) voltage of at
least 0.85 volt, with reference to a saturated
copper-copper sulfate half cell. Determination
of this voltage must be made with the
protective current applied, and in accordance
with sections Il and 1V of this appendix.

(2) A negative (cathodic) voltage shift of
at least 300 millivolts. Determination of this
voltage shift must be made with the protective
current applied, and in accordance with
sections | and IV of this appendix. This
criterion of voltage shift appliesto structures
not in contact with metals of different anodic
potentials.

(3) A minimum negative (cathodic)
polarization voltage shift of 100 millivolts.
This polarization voltage shift must be
determined in accordance with sections 111 and
IV of this appendix.

(4) A voltage at least as negative
(cathodic) asthat originally established at the
beginning of the Tafdl segment of the E-log-I
curve. Thisvoltage must be measured in
accordance with section 1V of this appendix.

(5 A net protective current from the
electrolyte into the structure surface as
measured by an earth current technique
applied at predetermined current discharge
(anodic) points of the structure.

B. Aluminum structures.

(1) Except as provided in paragraphs (3)
and (4) of this paragraph, a minimum negative
(cathodic) voltage shift of 150 millivolts,
produced by the application of protective
current. The voltage shift must be determined
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in accordance with sections Il and IV of this
appendix.

(2) Except as provided in paragraphs (3)
and (4) of this paragraph, a minimum negative
(cathodic) polarization voltage shift of 100
millivolts. This polarization voltage shift must
be determined in accordance with sections 111
and IV of this appendix.

(3) Notwithstanding the alternative
minimum criteriain paragraphs (1) and (2) of
this paragraph, aluminum, if cathodically
protected at voltagesin excess of 1.20 volts as
measured with reference to a copper-copper
sulfate half cdl, in accordance with section IV
of this appendix, and compensated for the
voltage (IR) drops other than those across the
structure-electrolyte boundary may suffer
corrosion resulting from the build-up of alkali
on the metal surface. A voltagein excess of
1.20 volts may not be used unless previous
test results indicate no appreciable corrosion
will occur in the particular environment.

(4) Since auminum may suffer from
corrosion under high pH conditions, and since
application of cathodic protection tends to
increase the pH at the metal surface, careful
investigation or testing must be made before
applying cathodic protection to stop pitting
attack on aluminum structures in environments
with a natural pH in excess of 8.

C. Copper structures. A minimum
negative (cathodic) polarization voltage shift
of 100 millivolts. This polarization voltage
shift must be determined in accordance with
sections |11 and IV of this appendix.

D. Metds of different anodic potentials.
A negative (cathodic) voltage, measured in
accordance with section 1V of this appendix,
equal to that required for the most anodic
metal in the system must be maintained. |If
amphoteric structures are involved that could
be damaged by high alkalinity covered by
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paragraphs (3) and (4) of paragraph B of this
section, they must be dectrically isolated with
insulating flanges, or the equivalent.

[1. Interpretation of voltage
measurement. Voltage (IR) drops other than
those across the structure el ectrolyte boundary
must be considered for valid interpretation of
the voltage measurement in paragraphs A(1)
and (2) and paragraph B(1) of section | of the
appendix.

[11. Determination of polarization voltage
shift. The polarization voltage shift must be
determined by interrupting the protective
current and measuring the polarization decay.
When the current isinitially interrupted, an
immediate voltage shift occurs. The voltage
reading after the immediate shift must be used
as the base reading from which to measure
polarization decay in paragraphs A(3), B(2),
and C of section | of this appendix.

IV. Reference half cells.

A. Except as provided in paragraphs B
and C of this section, negative (cathodic)
voltage must be measured between the
structure surface and a saturated copper-
copper sulfate half cell contacting the
electrolyte.

B. Other standard reference half cells may
be substituted for the saturated copper-copper
sulfate half cell. Two commonly used
reference half cells are listed below along with
their voltage equivalent to -0.85 volt as
referred to a saturated copper-copper sulfate
half cell:

(1) Saturated KC1 calomel half cdl: -0.78
volt.

(2) Silver-slver chloride half cdl usedin
sea water: -0.80 volt.
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C. In addition to the standard reference
half cdls, an dternate metallic material or
structure may be used in place of the saturated
copper-copper sulfate half cdl if its potential
stability isassured and if its voltage equivalent
referred to a saturated copper-copper sulfate
half cdl is established.

[Amdt. 192-4, 36 FR 12297, June 30, 1971]
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